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Watch for these 
new. teats 


C. Leslie Martin Architectural Graphics 


In this text the author shows the development 
of various types of drawing progressing from 
the multiview orthographic and the parallel 
line pictoral systems to three-point perspective. 
The mechanics of shade and shadow are dis- 
cussed and illustrated. Coming in the summer 


Frank J. McCormick Strength of Materials 


Designed for students with no mathematical 
background beyond trigonometry, this text ex- 
plains the subject clearly by argument, illustra- 
tion, and example. The “conjugate beam” 
method is used exclusively by the author. Ready 
in August 


Liddicoat Laboratory Manual of 
Philip O. Potts Materials Testing 


Here is a generous treatment of the methods 
and procedures commonly employed in testing 
engineering materials. Factual data relating to 
properties of materials from other research 
groups are included. Several original experi- 
ments and forty tests are included. Coming in 
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Write for Examination 
Copies of These | 


NEw BOOKS and NEW EDITIONS 
for Fall Adoptions! 


STEAM POWER PLANTS 


by Zerban and Nye 


A basic textbook on steam power for junior or senior students in mechanical or 
electrical engineering. There is a straightforward analysis of power plant 
economics and a simple but thorough coverage of heat transfer in power plant 
processes. Careful treatment is given to the important matter of meters and 
controls. In addition, there is a brief review of internal combustion units, both 
reciprocating and turbine. 524 pages, 275 illustrations, 212 problems, $6.00. 


GAS TURBINE POWER 


by Dusinberre 


An elementary textbook written from the fundamental viewpoint of the mechani- 
cal thermodynamics, and intended for the engineering student who 
has had the usual college courses in fluid flow, heat transfer, and strength of 
materials. There are many illustrative examples and ample practice problems, 
the latter closely tied in with the modern gas tables for ease of solution. 250 


pages, illustrated, $4.50. 


PATTERN DESIGN 


by Kiley and Paustian—SECOND EDITION 


The distinct advantage of this book is its approach to the subject from the view- 
point of the engineer instead of the tradesman; thus, each student is given the 
advantage of learning efficient design work. Completely up-to-date, including 
information on improved casting alloys and molding techniques, plus appropriate 
illustrative matter, the book is now in line with the modern use of castings for 
the construction of machines employed in the forging and pressing of metal 
parts. 193 pages, 200 illustrations, 27 special problems, $3.50. 


SURVEYOR’S FIELD-NOTE FORMS 


by Bardsley and Carlton—THIRD EDITION 


The major revision is in the problem series dealing with the practical astronomy 
of azimuth determination where a time el t is involved. The ises now 
are within the range of current ephemerides. There also is additional note 
keeping material. This book supplements a standard plane surveying textbook, 
such as Bouchard’s “Surveying”. 131 pages, illustrated, 51 facsimile field 
notes, $1.75. 
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New books—neady 


Alvin Sloane Mechanics of Materials 


This is the first text to establish basic flexure © 
theory as core theorem, with longitudinal shear 
and deflection branching out as natural corol- 
laries. Mohr’s circle is used as the basis through- 
out the text. Illustrated. Ready in June 


E. G. Pare Descriptive Geometry 
R. O. Loving 

. In short homogeneous chap- 
Ivan Hill 


ters, solution illustrations are 
broken down into easy-to-follow steps. Solu- 
tions are in pictoral form whenever they can be 
an aid to visualization. Ready in June 


V.M.Faires Rey., Analytic Mechanics 
S. D. Chambers 
Rewritten for more clarity, 


this new edition has an increased number of 
problems and biographical and historical sketches 
to intrigue the student’s interest. New worked 
out examples are added and there is a new 
chapter on vibration as well as new material on 
gyroscopic action, dimensional analysis, etc. 
Ready in the summer 
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FIRST TRANSISTORS were of this point con- 
tact type (picture three times life size). 
Current is amplified as it flows between 
wires through a wafer of germanium 
metal. These transistors are now being 
made at the Allentown plant of Western 
Electric, manufacturing unit of the Bell 
System. They will be used in a new selec- 
tor which finds the best routes for calls in 
Long Distance dialing. 


NEW JUNCTION TRANSISTORS, still experi- 
mental, also use germanium but have no 
point contacts. Current is amplified as 
it flows through germanium “sandwich” 
—an electron-poor layer of the metal be- 
tween two electron-rich ends. This new 
transistor runs on as little as one-millionth 
of the power of small vacuum tubes. 


MUCH HAD TO BE LEARNED, especially 
about the surface of germanium and the 
effect of one part in a million of alloy: 
ing materials. Transistors promise many 
uses—as amplifiers, oscillators, modula 
tors.:.for Local and Long Distance 
switching ...to count electrical pulses. 
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ASSEMBLY PROBLEMS, such as fixing hair- 
thin wires to barely visible germanium 
wafers, have been solved through new 
tools and mechanized techniques. Fin- 
ished transistors withstand great vibra- 
tion and shock. Engineers -see many 
opportunities for these rugged devices in 
national defense. 


MOIST PAPER AND COIN generate enough 
current to drive audio oscillator using 
junction transistors. Half as big as .a 
penny matchbox, an experimental two- 
stage transistor amplifier does the work 
of miniature-tube amplifiers ten times 
larger. 


A tiny amplifying device first announced by Bell Telephone Laboratories 
in 1948 is about to appear as a versatile element in telephony. 


Each step in the work on the transistor . . . from original theory to 
initial production technique . . . has been carried on within the Laboratories. 
Thus, Bell scientists demonstrate again how their skills in many fields, from 
theoretical physics to production engineering, help improve telephone service. 


BELL TELEPHONE LABORATORIES 


Improving telephone service for America provides 
careers for creative men in scientific and technical fields. 
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A COMPLETE 
PRINTING 
SERVICE ... 


Goop PRINTING does not 
just happen; it is the result of careful planning. 
The knowledge of our craftsmen, who for 
many years have been handling details of 
composition, printing and binding, is at your 
disposal. For over sixty years we have been 
printers of scientific and technical journals, 
books, theses, dissertations and works in foreign 
languages. Consult us about your next job. 


PRINTERS OF THE 
JOURNAL OF ENGINEERING EDUCATION 


LANCASTER PRESS, Inc. 


PRINTERS - BINDERS +: ELECTROTYPERS 


ESTABLISHED 1877 LANCASTER, PA. 
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Adventurers 
in Research... 


Dr. Joseph Slepian 


INVENTOR-SCIENTIST 


One of the world’s foremost 
authorities on the behavior and 
control of the electric arc. He 
started with Westinghouse in 
1916, and in 1922 was named 
head of the general research 
section. Four years later, he 
was appointed Research Con- 
sulting Engineer, and in 1938 
was named Associate Director 
of the Research Laboratories. 


His colleagues at the Westinghouse 
Research Laboratories say of Dr. 
Joseph Slepian that, “he can look at 
an electric are and see not fire and 
heat, but all of the atoms, ions and 
molecules arranged in a neat mathe- 
matical formula”. They also say that 
if you want to know anything about 
arcs, Slepian is your man. 

Dr. Slepian’s work with the elec- 
tric arc hasn’t remained in the realm 
of pure mathematics, however, for 
he combines with it a practical knack 
for invention that has produced 
some 225 patentable ideas thus far 
in his career. 

He developed the De-ion® circuit 
breaker and the De-ion protector 
tube, which helped pave the way for 
transmission of power at higher 
voltages and for the greatly im- 
proved defense of power lines against 
lightning. Similarly, Dr. Slepian’s 


study of are behavior led to develop- 
ment of the Ignitron mercury-are 
rectifier. Ignitron installations now 
provide the direct-current power for 
magnesium and aluminum plants 
the nation over. The Ignitron has 
also been adapted as the control 
element in electrical circuits that 
generate power for two of the nation’s 
largest cyclotrons. Its most recent 
application is in the field of electri- 
fied locomotives. 

Of the many honors bestowed on 
Dr. Slepian, nearly all have stressed 
the happy combination of pure 
science and practical inventiveness. 
It is the kind of combination that at 
Westinghouse has made for the con- 
tinuous flow of new and improved 
equipment, while providing a fruitful 
source for the products of tomorrow. 
Westinghouse Electric Corporation, 
Pittsburgh, Pennsylvania. 
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CONTROLLERS FOR ELECTRIC MOTORS 


By Henry Duvatt James, Consulting Engineer; and Lewis Epwin 
Mark te, Design Engineer, Westinghouse Electric Corporation. 426 pages, 
$7.00 


The new second edition of a well-known treatise on the modern motor controller 
with typical applications to the industries, this text, like the successful first edi- 
tion, brings together in one volume sufficient material on controllers to give the 
technical student a good general idea of their design and operation. New devel- 
opments in control engineering are covered. 


ELECTRIC CIRCUITS AND MACHINES. An Introduction to 
Practical Electricity 
By Eucene C. Lister, Electrical Engineer, Stanley Engineering Company. 
428 pages, (textbook edition) $4.00 
Presents a concise, over-all picture of the electrical field, covering the funda- 
mentals of both direct and alternating current circuits and machinery. It is 
specifically designed for an elementary course, and does not include detailed 
mathematical analyses. Simple direct presentations of the principles are given 
without rigorous proof or confusing analogies. 


PRIMER OF ELECTRONICS AND RADIANT ENERGY. New 
2nd Edition 
By Don P. Caverty. 343 pages, $5.50 


An excellent presentation, designed for those engaged in fields other than elec- 
tronics, this book offers a digest of the basic behavior of atomic particles, such 
as electrons, neutrons, protons, and others—what they are, how they are used 
and controlled, and how the radiant energy attending their activity is utilized 
through the science called Electronics. 


ELECTRONICS FOR COMMUNICATION ENGINEERS 


By Joun Markus and VIN Zeturr, Associate Editors, Electronics. 610 
pages, $10.00 


This book gives the engineer 252 carefully selected design articles with many 
equations, charts, nomographs and data to save him time in research and experi- 
mental effort. With this book at hand, access is easy to essential information 
on many important recent developments in the fields of radio communication, 
radio broadcasting, television and radar. 


 McGRAW- HILL 
330 West 42nd Street 


on 


3 
eas 
3 | 
4 
( 
H 
H 
| 
| | 
3 
3 


elec- 
, such 
used 
tilized 


STATISTICAL QUALITY CONTROL. New 2nd Edition 


By Evcene L. Grant, Stanford University. McGraw-Hill Industrial 
Organization and Management Series. 557 pages, $6.50 


The new second edition of this leading text, the present revision includes such 
modern techniques as acceptance sampling, Shewhart control charts, etc., which 
have proved especially useful in recent years and which have been widely ap- 
plicable. As before, the text is a working manual in which the author explains 
simple but powerful techniques that can be used to reduce costs, improve quality, 
and secure better coordination between design, production, and inspection. 


ELEMENTARY METALLURGY. New 2nd Edition 


By W. T. Frier, Pennsylvania State College Extension. 258 pages, $4.50 


Somewhat enlarged by the incorporation of new developments within the field, 
the second edition of this text offers a practical, easily understood analysis of 
elementary metallurgy. It is designed specifically to give the reader a better 
understanding of the characteristics of the metals with which he is likely to 
be concerned. 


GENERAL METALS 


By Joun L. Ferrer, Western Michigan College. McGraw-Hill Publica- 
tions in Industrial Arts. 257 pages, $3.00 


Gives the student broad, basic experiences in the fundamentals of metalwork 
and the related information needed to make them more intelligent producers and 
consumers of metal products. Sections are presented on bench metal, sheet 
metal, art metal and jewelry, forging, heat treating, foundry, welding, machine 
shop, and metals and metal products. 


GENERAL WOODWORKING 


By Curis H. GroneMaNn. McGraw-Hill Publications in Industrial Arts. 
220 pages, $3.00 
Provides material dealing with basic information, practical and useful hand-tool 
processes and the more widely used school power machines; related information 
on forest products, wood industries and occupations; and suggestions for nu- 
merous projects. Projects range from simplest, requiring only hand-tool skills, 
to the more complex, calling for a high degree of power-skill. 


Send for copies on approval 


BOOK COMPANY 
New York 36, N. Y. 
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Engineering Books. 


ENGINEERS AND IVORY TOWERS 
By Harpy Cross. Edited and arranged by Rosert C. Gooppasture. 14] 
pages, $3.00 
This book will be welcomed by engineers throughout the world. Culled from 
an extensive collection of Professor Cross’s writings, it reflects the author’s 
opinions on the relation of engineer and engineering to science and the humani- 
ties. As such it touches on a wide range of subjects including education, gradu- 
ate study, the application of standardization and the responsibilities and obliga- 
tions of engineers. 


RECLAMATION IN THE UNITED STATES 
By Atrrep R. Gorze, Bureau of Reclamation. 451 pages, $8.00 


An excellent new supplementary text designed to provide instruction material 
for college courses in engineering and economics relating to reclamation. Recla- 
mation is considered in this text to be the process of reclaiming the desert lands 
of the Western United States through irrigated agriculture, supported by coor- 
dinated development of hydroelectric power. 


PRESTRESSED CONCRETE STRUCTURES 
By Aucust KoMENpDANT, Devenco Inc. 261 pages, $6.00 


This text is designed to provide structural engineers and students with a basic 
understanding of methods of analysis on prestressed concrete structures. It seeks 
to free the design and stress analysis of prestressed structures from dangerous 
guess-work and generalizations based on inadequate data. Equations and for- 
mulas are developed and many complete illustrative problems discussed. 


AIR POLLUTION.  U. S. Technical Conference on Air Pollution 


Edited by Lours McCase, U. S. Department of the Interior, Bureau of 
Mines. 847 pages, $12.50 


Presents the most up-to-date information available in the inter-related fields of 
air pollution. The most highly-qualified specialists in this field in industry, 
Government, research organizations, universities and other institutions have par- 
ticipated in this project. 95 chapters are included, grouped for convenient refer- 
ence under Agriculture, Analytical Methods and Properties, Equipment, Health, 
Meteorology, Instrumentation, and Legislation. 


McGRAW-HILL BOOK COMPANY, Inc. 
330 West 42nd Street New York 36, N. Y. 
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The 1951 ASEE Engineering Education 
Mission to Japan 


By H. L. HAZEN 


Professor, Head, Department of Electrical Engineering, 
Massachusetts Institute of Technology 


Asa result of an invitation to the Amer- 
ican Society for Engineering Education 
on behalf of the Supreme Commander for 
the Allied Powers in Tokyo, a mission of 
fifteen of its members spent July and Au- 
gust 1951 in Japan conferring with Jap- 
anese engineering educators on all phases 
of engineering education. Over one thou- 
sand Japanese educators and industrialists 
participated in the Institute for Engineer- 
ing Education, which was the name of the 
Japanese organization for implementing 
the work of the Mission. Mission mem- 
bers returned to this country with a sense 
of accomplishment, of having achieved a 
substantial meeting of minds, and of hay- 
ing contributed ideas that can help Japan 
in solving some of her serious problems. 
This paper gives highlights of the Mis- 
sion’s work and activities, including an ap- 
pendix with the essential organizational 
facts. 


Reasons for Mission 


Why send an Engineering Education 
Mission to Japan? Our great national in- 
terest in Japan, only recently an enemy 
nation, is based on our desire that she be 
one of the family of free nations rather 
than one of the slave nations. Japan oc- 
cupies an important position geograph- 
ically and culturally in the East. Our 
country has expended vast sums since the 
war to help Japan to become democratic 
in her institutions and thinking and to ap- 
proach economic self-sufficiency. Educa- 
tional institutions and methods of course 
play a dominant part in any such recon- 


481 


struction; hence the significance of the 
several previous educational missions to 
Japan. The particular significance of 
engineering education grows out of Ja- 
pan’s present circumstances. 

Japan has a serious basic economic 
problem. She is a nation of 83 million 
people, living in an area which is com- 
parable with California’s, and of which 
only 15 to 20 per cent is arable. With 
most intensive cultivation, this land yields 
only 80 per cent of her essential food. 
For the remainder, Japan can exchange in 
trade only the labor, the energy of rivers 
and of some coal, and the ideas that she is 
able to add to imported raw materials to 
produce exportable manufactured goods. 
Science and technology are thus of great 
importance to Japan, and this fact in turn 
places a large responsibility on her engi- 
neering schools. If she is to develop and 
produce superior products for trade, Ja- 
pan needs many good engineering gradu- 
ates for her industry. 

Japan has over forty engineering 
schools, which have produced some notable 
men and work in past years. However, 
they are now suffering from poverty and 
from a decade or more of virtual isola- 
tion from the rest of the world. They 
operate with many principles and prac- 
tices that we in the United States would 
find restraining, ineffectual, and unrespon- 
sive to the needs of engineering education 
as we see them. Not for many decades 
have they felt the influence of engineering 
education in the United States. Thus, 
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Major General W. F. Marquat was led to 
write to former ASEE President Thorn- 
dike Saville in'part, “Preliminary discus- 
sions with other sections (of SCAP) and 
with Japanese educators and engineers 
lead us to feel that a great deal of good 
could be accomplished by bringing to Ja- 
pan a group of American engineers who 
could discuss with their Japanese counter- 
parts some of the problems which are now 
facing professors of engineering in Japa- 
nese educational institutions.” Actually 
this quotation, with a few subsequent sug- 
gestions, constituted the principal instruc- 
tion to the Mission. 


Planning the Program 


The Mission as a whole was in Japan 
seven weeks beginning July 6. One week 
was devoted to orientation and joint plan- 
ning with the Japanese Executive Com- 
mittee of the Institute for Engineering 
Education; five weeks to working sessions 
in Tokyo, Kyoto, Nagoya, Fukuoka, Sen- 
dai, and Sapporo; and one week in Tokyo 
preparing the final report, which was sub- 
mitted on the morning of the day of de- 
parture, August 26. 

That these seven weeks were packed 
with activity is indicated by the following 
statistics. Jointly-planned , general ses- 
sions and panel discussions on the broader 
phases of engineering education and ad- 
ministration totaled 114, while 72 group 
conferences considered particular branches 
of engineering. A fruitful exchange of 
ideas came from 34 conferences with ex- 
clusively junior-staff and graduate-student 
groups. At least 1500 Japanese individ- 
uals attended one to several of these 220 
meetings. Mission members gave 28 talks 
to professional society meetings and 
visited about 40 industrial plants and en- 
gineering works. Of the Mission’s extra- 


curricular activity, encouraged and im- 
plemented by SCAP as an important med- 
ium of preparation for effective work in 
Japanese environment, a few words ap- 
pear subsequently. 

That our Japanese counterparts were 
deeply and sincerely interested in studying 
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and strengthening their engineering ein 
cation was evident from the thoroughnes ” 
and care with which they planned ay ~ 
executed their Institute for Engineering) 
Education. Dr. Hiroshi Wada, Chairmm 
of the Japanese Executive Committee, an/ 
his associates were highly and effeetive 
co-operative from beginning-to end. The” 
accepted the proposal to use the panel ani 
group discussion technique instead ¢ 
formal lectures, although these were ty — 
them new procedures. They quick) 
learned to capitalize on these meeting ted. — 
niques and prepared excellent and seared). 
ing questions for discussion at panel ani 
group meetings. Each meeting had i) 
Japanese and an American co-chairman 
The Mission members very soon foul 
that real issues in educatinoal philosophy 
and methods became the center of atter- 
tion and that the anticipated problem i! 
establishing rapport between the orient” 
and the occidental mind in this field ww — 
largely nonexistent. 

Language difference was of course a 
inconvenience, but not a real barrier 
Care in screening interpretors paid hig 


dividends, for through them was trans if 
acted most of the business of the entir 
Mission effort. Translation reduced th 
rate of expression of ideas by a factor a! 
two or three to one. Against this, hov- 
ever, were the pressure and opportunity! 
that translation time produced for sharp 
ening up ideas and eliminating all but & 
sential points. Also, since most Japanes j 
participants understood some English! 
translation provided the emphasis of rept 
tition. Furthermore, ideas seldom ean be| 
absorbed as rapidly as they can be & 
pressed in a single language; hence, tle 
loss in pace was probably more apparell 4 
than real in terms of significant ideas | 
changed. 

The real work of the Mission proved tf 
be the conduct, jointly with the Japanes 
of an extended series of symposia cover 
ing the broad subject of engineerilt) 
schools and education. American ides 
were emphasized as the Japanese were lf 
general unfamiliar with these and wantel 
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to learn about them. The results of the 
Mission thus consist basically of new ideas 
and stimulus in the minds of men and are 
not susceptible of easy statement and 


demonstration. However, the scope of 
our discussions is sketched subsequently. 
One tangible result is the initial steps that 
are being taken toward the formation of a 
Japanese counterpart of our ASEE. Our 
fellow ASEE members are of course in- 
terested in engineering education in Ja- 
pan. While critical examination and ap- 
praisal were not our main object, certain 


' definite impressions were formed as fol- 


lows. 
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Engineering Education in Japan 


National universities, in general the 
most important, are closely controlled in 
budget, personnel appointments, and oper- 
ations by the central government, severely 
restricting the autonomy and flexibility of 


: operation of the individual university by 


our standards. Administrative posts are 
largely limited-term elective in character. 
Funds may be used only in accord with 
detailed original budget allocations. Vir- 
tual prohibition of personal income from 
consulting by faculty’ in government in- 
stitutions greatly hinders industry-univer- 
sity relations, as does the strong emphasis 
on patents and trade secrets. Some re- 


search institutes, separate from but close 


to universities, in which faculty members 


_ work on industry-aided research partly 
' bridge this gap between universities and 
industry. 


Formal instruction is almost entirely by 
the lecture system without textbooks, prob- 
lems, or homework. Laboratory equip- 
ment for instruction is mostly very old, 
though some laboratory programs ap- 
peared good. Graduates were criticized 
in general for being too exclusively the- 
oretical, though we saw the beginnings of 
experimental ingenuity in some gradu- 
ation thesis reseach. Very little graduate 
work as we know it is offered in Japan, 
the doctorate being essentially the certifi- 
cation of a thesis. Japanese universities, 
never affluent, are very poor financially 
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today after a roughly 200 to 1 inflation 
since prewar. The effects are apparent. 
Professors spend 70 percent or more of 
their salaries for family food. Yet the 
spirit appears good. Private universities, 
some of which are important institutions, 
suffer more than the great tax-supported 
National (formerly Imperial) universities. 

Since the early 1900’s, European, and 
especially German, influence was dominant 
until the American occupation. Thus the 
pattern has been markedly different from 
that in the United States. Research rather 
than teaching-and-research is the com- 
monly declared function of the university 
and its professors. A professorship is 
commonly regarded as a position of glori- 
fied authority which is relatively untemp- 
ered by the qualities and ability of the 
incumbent professor. 

While important work has come from > 
such Japanese as Honda, Yagi, Okabe, 
Yukawa, and others, Japanese industry in 
general shows little influence of strong, 
original engineering. The ratio of engi- 


‘neers to total employees is a small fraction 


of the corresponding American figure. 
These facts and her efforts to industrialize 
rapidly make natural the close resem- 
blance, and indeed often apparent identity 
between many Japanese products and 
western products. 

In the universities, each “chair,” con- 
sisting of a professor, two or more as- 
sistant professors, and a group of as- 
sistants, tends to be an independent and 
isolated unit of research and teaching, 
with little of the team spirit in any larger 
grouping that is so vital a part of our 
operations. Each institution tends to be 
highly self-sufficient. Intensive inbreed- 
ing of staff and students is regarded as a 
mark of quality. Apparently inter-insti- 
tutional group discussions of engineering 
education occasioned by this Institute for 
Engineering Education were quite un- 
precedented as was the participation of 
industrial representatives. 

Engineering libraries, woefully deficient 
in acquisitions since 1940, are much less 
used and useful than in the United States. 
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Dormitories and other student group 
living is virtually unknown in Japan, and 
the literal absence of any physical facil- 
ities for student study, at home or school, 
is a serious lack. 

At the sub-professional level, the Sem 
mon Gakko, equivalent of our post-high 
school technical institute, was abolished 
after the war in the attempt to provide 
more universities through upgrading of 
these Semmon Gakko to degree-granting 
institutions. This leaves a serious void 
in the technical education system. 

Leading engineering educators in Ja- 
pan, and these include men of real ability, 
are quite cognizant of many of these char- 
acteristics of Japanese engineering educa- 
tion. They apparently welcomed the Mis- 
sion as an important means of presenting 
western methods and outlook to their 
many associates. That there was wide- 
spread and serious interest among them in 
engineering education problems and in 
our methods was clear from the many 
thoughtful and searching questions put to 
the Mission. While we covered our educa- 
tional methods and philosophy thoroughly, 
we also stressed that they, the Japanese 
educators, should not copy, but must them- 
selves think through their needs and 
aggressively develop methods answering 
these needs while making full use of all 
of the ideas available. 

Although the Mission members went 
‘armed with detailed materials on Amer- 
ican teaching methods in engineering, they 
quickly found that the Japanese were pre- 
pared to discuss matters of broad educa- 
tional policy with insight and discernment. 
Several Japanese addresses at opening 
sessions pointed up pertinent problems. 
Discussions and questions prepared by the 
Japanese in advance of most sessions 
foeussed subsequent discussion on issues 
important to them on which they desired 
the American point of view. Mission 


members were impressed with the basic 
similarity between many of the issues con- 
fronting engineering education in the two 
On the other hand, the pattern 


countries. 
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of Japanese engineering education is «| 


Stud 
sentially German and in many aspeets} Sel 
contrary to the spirit and methods in oy ~ 


country. Mission members used ding 
criticism sparingly. Rather they diseusse 


the methods and point of view of oy Hs 
country with the reasons therefor, son. Cor 
times stating why under our conditions , Str 
should find a Japanese usage quite al Ex 
satisfactory. The accompanying 
mary” from the Mission report preseni De; 
the highlights of its conclusions. : g 
One notable and not entirely expectd Re 
characteristic of these discussions was th: = 
Té 
virtual unanimity of all Mission member, Fel 
representing the greatest diversity amoy F 
engineering schools over our country, a! Da; 
all important issues concerning enginee. Facul 
ing education. Methods of operation vay Att 
widely over our country, but statements ¢i Spi 
objectives, principles, policies, and eva Gui 
the spirit of these operations weve surpri on 
ingly alike. No doubt the ASEE has 
a powerful influence toward achieving this ae 
basic agreement as to what is importat! Ter 
and good. Du 
Topics of Discussion™ 

The many sessions of the IFEE covert | Con 
in some detail virtually the entire field o} Sta 
engineering education. Programs wet) Co- 
evolved continuously as the sessions pre} ts 
gressed by joint program committes | oan 
Specific topics at each session were it} 
troduced by the Japanese by well-thought- | ti 
out and often searching presentations fo! | Car 


lowed by definite questions. The over-l i Fae 


scope of program subject matter is su| Dep 
gested by the following partial list of sub pi 
jects considered at the various sessions. | Ty 
Undergraduate curriculum 
Time allocation to general education, si | Tru 
ence, common engineering, and majo! | Com 
field engineering. Pat 
Technical level to be attained. On 
Teaching methods Gra 
Lecture vs. discussion-recitation. Sun 
Textbooks and homework. fa 
Co-operative courses. Leet 
Laboratory methods. 


Importance of the library. 


quite 
ring “sup. 
rt present 
expectel 
was th: 
n member, 
sity amoy 
ountry, 
engines: 
ration van 
atements 
, and evel 
surpris 
has bea!” 
rieving this 

important” 


BE covert | 
ire field 

rams 
ssions 
committer | 
n were it- 
211-thought: | 
tations fol- 
‘he over-il 
ter is sug-| 
list of sub 
sessions. 


ication, si | 
and majot 


1951 ASEE ENGINEERING EDUCATION MISSION TO JAPAN 


Students 
Selection and admission. 
Guidance. 
Academic standards and dismissals. 
Type of employment. 
Placement and salaries. 
Living arrangements. 
Costs. 
Student life. 
Extracurricular activities. 
Graduate study and research 
Degrees and requirements for these de- 
grees. 
Recognition by industry. 
Nature and level of work. 
Graduate researches. 
Fellowships, scholarships, and assistant- 
ships. 
Day and evening programs. 
Faculty-student relations 
Attitudes. 
Spirit. 
Guidance. 
Counseling. 
Faculty 
Selection. 
Basis for recognition and promotion. 
Tenure. 
Duties and responsibilities, 
Hierarchial relations or their absence. 
Responsibilities. 
Consulting privileges. 
Standard of living. 
Co-operation and team work. 
Place in the community. 
Place in their profession. 
Organization and administration 
Institutional autonomy under the board of 
trustees. 
Career administrative officers. 
Faculty organization. 
Department unit. 
Sources of income. 
Junior college. 
Industry-university relations 
Employment of graduates. 
Trustees from industry. 
Contract research. 
Patents and trade secrets. 
Co-operative courses. 
Grants and fellowships. 
Summer and sabbatical employment of 
faculty. 
Lecturers from industry. 
Visiting committees. 
Extension work. 
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ECPD and ASEE 

Relation to education and the profession. 

Functions. 

Accreditation. 

Procedures and methods of operation. 

Problems peculiar to the educational reform 
in Japan under U.S. guidance. 

Lower terminal level for engineering stu- 
dents under the Japanese ‘‘New Sys- 
tem.’’ 

Loss of technical institute level of train- 
ing. 

Problems characteristic of individual 
branches of engineering 

Further discussions in group sessions by 
fields. 


Among the team at least one and often 
many could speak to a subject from per- 
sonal experience. Members rapidly be- 
came adept at organizing and giving terse 
verbal essays on very few minutes notice. 
Apparently our Japaneses associates were 
greatly impressed with the ability of Amer- 
icans to do this and do it with assurance, 
poise, indeed finish, and in a voice that 
could be readily heard throughout a size- 
able meeting hall. The obvious seriousness 
of interest of the Japanese in learning of 
our ways, evidenced by the quality and 
eare with which they prepared for the 
meetings, their active discussions from the 
floor, and general attitude, made these ses- 
sions a challenge. 


Report of the Mission 


’ During the final week in Toyke a 100- 
page report with a 150-page appendix was 
prepared and officially submitted. It is 
essentially an essay on engineering educa- 
tion in the United States, which, being 
addressed in intent to Japanese engineer- 
ing educators, reflects in its emphases the 
reactions of Mission members to the Japa- 
nese scene in education. This report, sub- 
mitted to General Ridgway, was soon made 
available to the Japanese, who promptly 
began translating it into their language 
for wide distribution among those con- 
cerned with engineering education. 

The summary appearing at the begin- 
ning of the report of the Mission is re- 
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produced verbatim as an accompanying 
paper. 

In conclusion, a few impressions on the 
personal aspects of such a Mission are 
relevant. 
appendix, this Mission was most fortunate. 
General Marquat gave it essentially carte 
blanche professionally. Travel and living 
arrangements (made by the Unitarian 
Service Committee under Army contract, 
and administered in Japan by Miss Doro- 
thy E. Snavely of USC, Executive Officer 
of the Mission) were so well handled that 
they quickly became taken for granted. 
Thus the Mission worked under essentially 
ideal conditions—aside from heat some- 
what worse than a Washington, D. C. 
summer, without air conditioning. 

On the extracurricular side, regarded 
by SCAP as an important part of orienta- 
tion to the Japanese environment, Mission 
members visited many places of cultural 
interest and natural beauty. They were 
honored guests at numerous teas and at 
official prefectural and city dinners. They 
had a notable visit with Mr. Kokichi 
Mikimoto, famous as originator of cul- 
tured pearls. Japan’s fine hand industries 
such as cloisonne, demascene, lacquer, 
wood prints, and fine textiles were seen 
in detail. Several major Japanese street 
festivals were fortunately, if fortuitously, 
encountered. Other notable experiences 
of groups included white-water boating 
on mountain rivers, partaking of the 
famed public baths of Nabori Betsu, visit- 
ing the ancient Ainu tribe, sailing and 
boating on the scenic Matsushima Bay, 
visiting a number of Japan’s fine shrines, 
and others. Small Japanese stores and 
shops, streets, and their people were per- 
ennially interesting. Even the trans- 
pacific flights, though involving three 10 
to 13 hour hops, were not without interest. 

The writer believes that he speaks for 
all of the Mission members in stating that 
as a professional experience the Mission 
proved stimulating and satisfying and 
that as a personal experience it was richly 
rewarding. The Mission believes that it 
may have contributed its bit to interna- 
tional understanding and good will. 
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In auspices, as detailed in the . 


Appendix 


Organization of Engineering Education 
Mission to Japan 


On October 13, 1950, Major General 
W. F. Marquat, Chief, Economie and Sei. 
entific Section (ESS), Supreme Commander 
Allied Powers (SCAP), wrote former ASER 
President Thorndike Saville indicating sup. 
port for an engineering education mission to 
Japan. He suggested that fifteen men, 
covering various engineering fields, spend 
eight weeks in Japan. President Dawson 


referred the letter to Dean W. R. Woolrich, © 


as Chairman of the Committee on Interna 
tional Relations of the Engineering College 
Administrative Council of ASEE. Dean H. 
P. Hammond agreed to serve as chairman of 
the Mission, did much of the organization 
and recruitment of members, then had to 
withdraw because of unavoidable commit- 
ments that developed. The writer at this 
point accepted the chairmanship. 


The Unitarian Service Committee, a non — 
sectarian, non-political, non-profit, human — 


itarian agency, accepted responsibility for 


administrative services under Department of _ 
the Army Contract No. DA-49-083-03A- 
Miss Dorothy E. Snavely, Assistant — 
Director of Medical Projects of USC, a — 
companied the Mission as Executive Officer, © 


256. 


caring for all living and traveling arrange- 
ments. Dr. B. C. Dees, Chief, Scientific and 
Technical Division, ESS, and Col. T. RB. ¢. 
King, Personnel Branch, Office of Occupied 
Areas, Pentagon, were liaison officers in 
Tokyo and Washington respectively. 


Members of the Mission served without 7 


compensation for services, but were paid 4 
per diem allowance in lieu of living expenses. 
The US0-Army contract provided transpor- 
tation within the United States. Outside the 
United States travel was under military 


orders. Food and housing were provided it — 
military billets, actually in the first-clas 


hotels in each area operated by the Army. 


VIP (Very Important Person) status was | 


obtained for the Mission members, whid 


provided facilities and freedom of action | 


that greatly increased the Mission’s effec: 
tiveness. Air Force transport within Japa 
saved several days of working time. Staff: 
ear transport was available on call, Amy 


backing and support was of high excellentt | 


throughout. The entire mission was without 
untoward incident. 
Members of the Mission included: 
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Breese, CHARLES W. Prof.—Director, Tech- 
nical Extension Div., Purdue University, 
Lafayette, Indiana. 

BRoNWELL, ARTHUR B. Prof.—Dept. of Elec. 
Eng., Northwestern University, Evanston, 
Illinois. 

Cuepsty, WILLIAM R. Prof.—Dept. of Min- 
ing Eng., University of Illinois, Urbana, 
Mllinois. 

CHRISTIE, ALEXANDER G. Prof. Emeritus— 
Dept. of Mechanical Eng., The Johns Hop- 
kins University, Baltimore, Maryland. 

Dietz, ALBERT G. H. Prof.—Dept. of Build- 
ing Eng. and Construction, Mass. Inst. of 
Tech., Cambridge, Mass. 

BARNETT F. Prof.—Chairman, Dept. 
of Chemical Eng., Yale University, New 
Haven, Conn. 

Doner, Homer L. Dr.—Director, Cabot Fund 
Program in Aviation, Norwich University, 
Burlington, Vermont. 

Finca, Rogers B. Asst. Prof.—Textile Tech- 
nology, Mass. Inst. of Tech., Cambridge, 
Mass. 

Hazen, Harotp L. (Chairman of Mission), 
Prof. and Head—Dept. of Electrical Engi- 
neering, Mass. Inst. of Tech., Cambridge, 
Mass. 

MILLER, ALFRED L. Prof.—Mechanics and 
Structures, University of Washington, 
Seattle, Washington. 

Saver, JoHN A. Prof.—Head, Dept. of Engi- 
neering Mechanics, Pennsylvania State 
College, State College, Pa. 

STEEL, ErNest W. Prof.—Dept. of Sanitary 
Engineering, University of Texas, Austin, 
Texas. 

WALKER, Harry B. Prof.—Engimeering Ex- 
periment Station, University of California, 
Davis, California. 

WILKINSON, Forp L. Dr.—President, Rose 
Polytechnic Institute, Terre Haute, Indi- 
ana, 

WituaMs, Rosert Prof. Emeritus—Dept. 

of Metallurgy, Mass. Inst. of Tech., Cam- 

bridge, Mass. 


Summary of Report of the Engineering 
Education Mission to Japan 


Explanatory note: This summary is taken 
verbatim from the report submitted to Gen- 
eral Ridgway on 25 August 1951 by the Mis- 
sion, which is described in the accompanying 
paper by the Mission Chairman, Dr. Harold 
L, Hazen. A limited number of copies of 
the complete mimeographed report (79 pp. + 
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130 pp. of appendices) are available at 
Unitarian Service Committee, 31 Union 
Square West, New York 3, New York. 

The appendices include the names of the 
Japanese committeemen of the Institute for 
Engineering Education (the Japanese desig- 
nation for the program of the Mission) ; the 
program of sessions of the Mission; list 
of talks by Mission members to professional 
societies; list of plant, public works, and 
university visits; and some of the prepared 
lectures given to and by the Mission as 
orientation and summary. 


‘Tn aecord with its objectives the Engi- 
neering Education Mission to Japan has held 
many meetings in six regions of Japan for 
exchange of ideas with Japanese engineering 
educators. Available evidence indicates deep 
interest on the part of the Japanese and 
substantial success in achieving mutuality of 
understanding despite the language barrier. 

‘* Believing that its value must lie in long- 
term influence, the Mission has phrased its 
report as well as conducted its sessions, in 
terms of suggestions based on American ex- 
perience, rather than in terms of firm recom- 
mendations. The Mission believes that real 
advances must be made by the Japanese 
themselves in response to Japanese motiva- 
tion and Japanese conditions. 

‘*Specifie suggestions of the Mission that 
are embodied in this report are the fol- 
lowing: 


‘*1, Each individual university should 
have a large measure of autonomy to de- 
velop educational policy and program in re- 
sponse to its special strengths, local condi- 
tions, and administrative leadership. The 
Mission believes that the administrative posi- 
tions in universities down through depart- 
ment chairmen should be regarded as career 
opportunities with adequate incentives and 
responsibilities to assure strong positive edu- 
cational policies and programs. 

‘¢The Mission advocates a large measure 
of professional freedom for individual staff 
members, including freedom to do consulting 
work with personal remuneration. Staff re- 


sponsibilities should be broadly, not nar- 
rowly specified. 

‘¢The Mission also advocates a large meas- 
ure of institutional freedom in fixing the 
terms and character of faculty appointments. 
The national public service type of appoint- 
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ment appears much too constraining to en- 
courage the adequate development of high 
professional stature in an engineering pro- 
fessor. 

‘62. Flexibility within each university or- 


ganization to permit its administration to re- © 


spond positively and promptly to changing 
needs and environment is regarded as very 
important. Such flexibility should char- 
acterize the institutional policy for promo- 
tion and appointment of staff, for the use of 
funds within the total amount available to 
the university, and for all internal opera- 
tions. The department is the smallest unit, 
in the Mission’s judgment, that should be 
charged with broad responsibility, if the 
flexibility necessary to strength is to be 
achieved. The chair system appears unduly 
restraining. 

‘¢3. The Mission would emphasize closely 
interrelated teaching and research, rather 
than research alone as the major function of 
the university. 

‘¢4, Close and personal relations between 
faculty and students and between faculty 
members of all ranks are regarded as a very 
important element in engineering education. 

“¢5. Much freer interchange of students 
and faculty among institutions and the 
minimization of ‘inbreeding’ in faculty are 
advocated. 

‘<6, The sub-professional level of tech- 
nical training represented by the former 
Semmon Gakko is vital to a balanced system 
of technical education and to a healthy 
growth of industry. A strongly vocational 
option in the new junior college is one pos- 
sible way of providing such training. An- 
other is the use of the former Semmon 
Gakko facilities to provide sub-professional, 
evening programs of a terminal character. 

‘¢7, Close relations between industry and 
engineering universities at all levels from 
student to board of trustees are very im- 
portant elements of strength in American 
engineering education. Such close relations 
would greatly benefit Japanese engineering 
education. 

‘¢8. The Mission recognizes that Japan’s 
engineering universities share the economic 
difficulties of the country. If Japan is to 
train the good engineers who will contribute 
greatly to economic health, she must rec- 
ognize the inherent costliness of engineering 
education as compared to education where 
extensive laboratories are not required, and 
find the money. 
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‘9, Japan’s new four-year undergraduate 


old engineering degree. American experi- 
ence indicates that a four-year engineering 
program is adequate for most engineering 
students. However, both day and evening 
graduate work should be provided for the 


engineering program will fall short a year or 4 
more of meeting the technical level of the 


minority of engineers needing more ad. 


vanced technical preparation. 

**10. The Mission strongly endorses the 
movement to establish an independent Jap. 
anese equivalent of the American Society for 
Engineering Education. Such an organiza. 
tion should greatly strengthen engineering 
education by bringing together regularly 
engineering educators and interested indus. 


trialists from all over Japan for mutual dis. | 


cussion of common problems. 

‘‘11, Japanese engineering libraries ap- 
pear less widely useful and used than those 
in the United States where the library is as 
important an educational facility as the lab- 
oratory or classroom. Also, gaps in acquisi- 
tions during the past decade, a period of ex 
tremely rapid technological advance, are 
most serious. Freer circulation policies and 


methods, as well as the filling of serious gaps — 


in holdings, are very important problems. 


‘*12. The Mission believes that Japanese © 


engineering education could benefit greatly 
by a more widspread use of textbooks and 
also by the use of the discussion-recitation 
technique with homework problem assign- 
ments. In the United States, hard individ- 
ual study and work is regarded as the most 
important element in acquiring the rigorous 
analytical mental discipline which should be 
characteristic of engineers. 

‘13. National taxes imposed on gifts to 
public and private universities seriously dis- 
courage donations by philanthropists and 
companies. Removal of all taxes on gifts to 
universities would stimulate private phil 
anthropy and would yield great returns il 
the further development of higher education 
in Japan. 

‘14, Because of the relative newness of 


many of the educational ideas now being | 
explored and developed in Japanese engi | 


neering education, and the inevitable dif : 
ficulties and discouragements that will occut | 
in such a rapid change, it is suggested that | 


a follow-up, perhaps a smaller mission, might | 
be useful one, two, or three years hence. | 


Such a mission should include some of the 
present mission personnel plus some new 
members. ’? 
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The Engineer—A Parable 


By D. B. STEINMAN 


Consulting Engineer, New York City 


One day three men—a Lawyer, a 
Doctor, and an Engineer—appeared be- 
fore St. Peter as he stood guarding the 
Pearly Gates. 

The Lawyer stepped forward first. 
With confidence and assurance, he de- 
livered a glib and eloquent address which 
left the Saint dazed and bewildered. Be- 
fore Peter could recover, the Lawyer 
slipped him a writ of mandamus, pushed 
him aside, and strode through the portals. 

Next came the Doctor. With impres- 
sive bearing, he introduced himself: “I am 
Dr. Brown,” he announced. St. Peter 
received him cordially. “I feel I know 
you, Dr. Brown. Many who preceded you 
said you sent them here. Welcome to our 
City!” 

The Engineer, shy and retiring, had 
been standing in the background. He 
now stepped forward modestly. “I am 
looking for a job,” he said. St. Peter 
wearily shook his head. “I am sorry,” 
he replied; “we have no work here for 
you. If you want a job, you can try the 
other place.” 

This response sounded familiar to the 
Engineer, and made him feel more at 
home. “Very well,” he said, “I have had 
Hell all my life and I guess I can stand it 
better than the others.” 

Peter was puzzled. “Look here, young 
man, what are you?” “I am an Engi- 
neer,” was the reply. “Oh yes,” said the 
Saint, “a member, no doubt, of the Loco- 
motive Brotherhood ?” 

“No, I am sorry,” the Engineer re- 
sponded apologetically, “I am a different 
kind of Engineer.” 

“I do not understand,” said St. Peter. 
“What on Earth do you do?” 

The Engineer recalled a definition and 
calmly replied: “I apply mathematical 


principles to the control of natural 
forces.” 

This sounded meaningless to St. Peter, 
whose temper was always a bit uncertain. 
“Young man,” he said; “you can go to 
Hell with your mathematical principles 
and try your hand on some of the natural 
forces there!” 

“That suits me,” responded the Engi- 
neer. “I am always glad to go where 
there is a tough job to tackle.” Where- 
upon he departed for the Nether Regions. 

Soon thereafter strange reports began 
to reach St. Peter. The Celestial denizens, 
who had amused themselves in the past 
by looking down upon the less fortunate 
creatures in the Inferno, commenced ask- 
ing for transfers to that other domain. 
The sounds of agony and suffering were 
stilled. Many new arrivals, after in- 
specting both places, selected the Nether 
Regions for their permanent abode. Puz- 
zled, St. Peter sent messengers to visit the 
place below and to report back to him. 
They returned, their wings aflutter with 
excitement. 

“That Engineer you sent down there,” 
reported the messengers, “has completely 
transformed the place so that you would 
not know it now. He has harnessed the 
Fiery Furnaces for light and power. He 
has cooled the entire place with artificial 
refrigeration. He has drained the Lakes 
of Brimstone and has filled the air with 
cool, perfumed breezes. He has bored 
tunnels through the Obsidian Cliffs and he 
has flung bridges across the Bottomless 
Abyss. He has created paved streets, 
gardens, parks and playgrounds, lakes, 
rivers, and beautiful waterfalls. That 
Engineer has gone through Hell and has 
made of it a realm of industry, peace, 
and happiness.” 
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A “Year-in Industry” for Educators atic 

By DAVID L. ARM all 

Dean, School of Engineering, University of Delaware have 

“Industry has a profound interest in, mination of educational policy. Accord. — : | 


and responsibility for, contributing to en- _ ingly, those holding positions of Dean, As — 


gineering education. The key to quality sistant Dean or Department Chairman in i pd 
leadership for our nation and its indus- accredited engineering colleges and wh i pe 
tries is in the hands of our colleges. To take active parts in the activities of pm. | ry 
use this key successfully, our colleges must fessional and technical societies were tok | comp 
clearly understand their problem, not as _ invited to participate. respe 
it used to be, but as it is today, and as it The program actually began on April], | ploye 
will be tomorrow.” 1951, when the writer, who was honorel 3.° 
This statement by Dr. Granville M. by being selected as the first engineering | i. A 
Read, Chief Engineer of E. I. du Pont college administrative officer to be invitel © opera 
de Nemours & Company, on January 20, to participate, reported at the Du Pont 1 4.1 


1951, inaugurated a unique program of offices in Wilmington, Delaware, to begin quirer 
cooperation between a large and diver- his “Year-in-Industry.” John W. Whitle — emplo 
sified engineering department and engi- more, Associate Dean of Engineering a 5. 1 
neering education. The occasion was the the Virginia Polytechnic Institute joined i 
Second Annual Industry-College Confer- the program in July, and Virgil M. Fairs, the 


ence sponsored by the American Society Professor of Mechanical Engineering ani | dustry 
for Engineering Education which was held Head of Post-Graduation Studies at the : 6.7 
on the campus of the Case Institute of Texas A. & M. College, began his par | comps 
Technology in Cleveland. ticipation in August. Since the writer®|  aivat 


Specifically, Dr. Read offered to invite now completing his year’s participation, 
several engineering educators into Du he believes that it would be timely for a 
Pont’s Engineering Department each year _ evaluation of the benefits accruing to both | D 
on leave of absence from their regular engineering education and industry. 4} h re 
college duties. He proposed that these number of our leading industrial compat: | ad th 


educators spend 12 months, not on direct ies have recognized their obligation to a wi 
job assignments, but on a schedule taking sist engineering education and have spol- | beng 
them through the entire engineering or- sored seminars and conferences in which é oa 
ganization. The purpose of the program many representatives of engineering facil | pe 
is to give each participant an opportunity _ ties have participated. As those who hare a ~ 
to study, from a top management view- attended these programs are well awatt | aa ie 
point, the organization and operation of the pattern of these efforts varies widely | tio a 
a large and complex engineering depart- and the time devoted to them ranges from | ies a 
ment. several days to as much as several months | es om 

In order to insure the most effective A few industrial concerns hire youngt aan 
utilization of the program’s benefits, it faculty members of engineering college | Pa 
was decided that invitations would be ex- for direct job assignments in their engi | ing. ia 


tended to engineering educators who had neering organizations for periods rangi 
wide influence in their respective colleges from the summer vacation to employmel! ull es 
and who were responsible for the deter- for a full year. So far as can be deter- pres 
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mined, however, the Du Pont “Year-in- 
Industry” is the only program of such 
comprehensive scope and with as much 
continuing effort by the sponsoring organ- 
ization. 

Objectives 


All programs of the types mentioned 
have the following common objectives: 


1. To acquaint faculty representatives 
with the sponsoring organization by giv- 
ing them a broad view of its organiza- 
tional structure, its activities and its oper- 
ating problems. 

2. To acquaint the participants with the 
company’s philosophies and practices with 
respect to customers, stockholders, em- 
ployees and to the community. 

3. To make available information about 
the American business system and how it 
operates. 

4. To make known the educational re- 
quirements of the company for potential 
employees. 

5. To give participants an opportunity 
to learn about careers for graduates with 
the company or with the particular in- 
dustry represented by the company. 

6. Through discussions, to enable the 
company to benefit from ideas and ob- 
servations of the educators. 


Activities 

During the past year, the writer has 
had the opportunity of observing the or- 
ganization and operation of a department 
whose activities are perhaps more diver- 
sified than those of any other engineering 
organization. These activities range from 
fundamental research, through the de- 
velopment of special instruments and ma- 
chines, the complete design and construc- 
tion of new industrial plants and installa- 
tion of the equipment, to the rendering of 
engineering services to plants in full pro- 
duction. In addition, the department con- 
ducts its own personnel, training, account- 
ing, and cost estimating functions. It has 
approximately 3000 people on its salary 
roll and an additional 35,000 in its con- 
struction force which presently is con- 
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structing new plants or enlarging existing 
Du Pont plants at 23 locations from New 
York to Texas. It has just completed the 
design, construction and placing in opera- 
tion of a new cellophane plant for one 
company and is designing and construct- 
ing a complete new plant for the produc- 
tion of nylon for another, both becoming 
competitors of Du Pont. Also, it is en- 
gaged in the design and construction of 
huge new facilities which will be operated 
by Du Pont for the Atomic Energy Com- 
mission. 

Every effort has been made by Du Pont 
to insure suecess for the “Year-in-In- 
dustry” program. With the exception of 
classified work being done for the Atomic 
Energy Commission, no policies, costs or 
procedures have been withheld from the 
participants. We have had the opportun- 
ity of observing and discussing all phases 
of the work of the department. We have 
discussed organizational and operational 
problems with representative people from 
the craftsmen in the field and engineers in 
the offices and the plants to managers of 
the several divisions of the department. 
We have spent a considerable amount of 
time with the construction forces on sev- 
eral different projects. We have been 
privileged to visit many of the research 
laboratories and plants and have been in- 
vited to attend meetings whose subjects 
covered the entire range of engineering. 
We have observed the various specialized 
training programs and have taken an ac- 
tive part in some. No individual has been 
told what he may or may not discuss with 
us, describe to us, or show us. In fact, it 
seems to us that everything that could 
have been done to make our “Year-in-In- 
dustry” more pleasant and profitable has 
been done. We have had the whole- 
hearted cooperation, not only of manage- 
ment, but of countless individual workers. 

In the 22 years that have elapsed since 
the writer left industrial employment to 
enter the engineering teaching profession, 
many significant changes have, of course, 
occurred. Not only have products and 
manufacturing processes changed con- 
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siderably, but manufacturing tools and 
facilities have been greatly improved. 
However, the greatest change for the bet- 
ter, it seems to us, has been in the field 
of human relations. : 


Improved Human Relations 


All jobs have been made more pleasant, 
safer, and easier to accomplish with a 
minimum expenditure of physical effort 
and with a consequent decrease in fatigue. 
The worker is well protected against 
financial crises from accidents and illness 
and every effort is made to insure his 
financial independence after retirement. 
In the event of his death, his family is 
protected by liberal group plan life in- 
surance. He has the highest standard of 
living in history with the shortest working 
hours and unequalled recreational facil- 
ities. All these things we have found to 
be true in Du Pont and we believe that this 
company is representative of modern in- 
dustry. As for young engineers, we see 
unlimited opportunities to travel far along 
the route of professional advancement and 
satisfaction. 


Benefits 


It seems to us that the type of program 
in which we have been engaged yields the 
following benefits : 


1. Through an interchange of informa- 
tion, both industry and engineering col- 
leges better understand each other’s prob- 
lems. 

2. It should make for educational pro- 
grams better suited to the needs of in- 
dustry. 

3. It should result in better counseling 
of students. 

4. It enables the individual who par- 
ticipates to observe at first hand engineer- 
ing in action. 
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5. It creates good publie relations both 
for industry and for engineering edue. 
tion. 


The greatest benefits are long-range ani 
perhaps can never be subject to complete 
evaluation. It seems logical to assum, 
however, that as more engineering college 


administrative officers take advantage of 


neering education will increase accori. 
ingly. All industry will then be suppliei 
with better trained graduate engineers le. 
cause of better policies, methods, ani 
philosophies adopted by the engineering 


colleges. Because we are thoroughly con- 


vinced of the value of this type of pr 
gram in promoting better understanding 
between industry and engineering colleges 
we should like to see more companies fdl- 
low the lead of Du Pont. The very natur 
of the program which we have just com 
pleted involves a tremendous expenditur 
of time and effort by the sponsoring or 
ganization so that not more than five 
participants per year could be accom- 
modated by any one company. This leave 
much ground to be covered if all « 
credited engineering colleges are to hk 
given the opportunity of participating mn 
programs of this sort. Since the benefits 
accrue to all industrial companies, other 
progressive organizations might well con- 
sider similar plans. Since the salaries oi 
the participants, plus reasonable expensts 
are paid by Du Pont, the direct financid 
expenditure is sizable. We have been a 
sured, however, that Du Pont believes thal 


such opportunities the benefits to engi. | 


the cost in time, money and effort is wel | 


worth while. Certainly, we who are pat 
ticipating are sure that the investment o 
our time and effort has been well repail 
and will reap future dividends. 
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An Adventure in Engineering Education 


By J. TRUEMAN THOMPSON 


Professor of Civil Engineering, The Johns Hopkins University 


and 
W. WORTHINGTON EWELL 


Assistant Professor of Civil Engineering, The Johns Hopkins University 


This is the story of an experiment 
which has resulted in a course known as 
“Library Projects” now included in the 
Civil Engineering program at Johns Hop- 
kins. The experiment arose from our 
observation that engineering students can- 
not write as well as they should, and that 
the scope of their interests is too limited. 
Of course no one is to blame for this but 
their mentors, who, blinded by the im- 
portance of their own specialties, have 
insisted on technically burdened curricula 
and overcrowded programs. 

We had also observed that although 
the combined libraries of The Johns Hop- 
kins University contain some 800,000 
books, and that nearly five hundred engi- 
neering undergraduates each day wander 
contagiously close to these establishments, 
only an ambitious few are tempted into 
doing business. Nor is this phenomenon 
peculiar to the Hopkins campus; it is safe 
to guess that there are other universities 
with library stacks left undusted by their 
engineers. 

And even when the typical engineering 
student does enter a library, he usually 
does so in order to fulfill a certain need. 
Unfortunately, self-motivation seldom 
prompts either his entrance or his need. 
Almost invariably he is out to gather some 
facts for use in connection with some tech- 
nieal report or problem, at the insistence 
of some professor who probably has made 
the procedure as painless as possible by 
arranging for the presence of the needed 
material on the reserve shelf. 


493 JouRNAL OF ENGINEERING EpucaTION, JUNE, 1952 


And when he has the facts, all too 
often he presents them in a document 
that is a far ery from his more carefully 
written productions of Freshman English. 
There at least the quality of his writing 
was criticized—here it is ignored—atten- 
tion is focused solely on technical ac- 
curacy. The plain facts are that very few 
teachers of engineering care a hoot about 
the literary value of a report, and not 
more than a trace of such student papers 
offer any real opportunity for a display 
of writing skill. 


Evolution of the Course 


It took several years of experimentation 
to evolve the course which is proving so 
useful and enjoyable to both faculty and 
students. In its evolution we kept three 
objectives constantly in mind. First, we 
felt it was important that our students 
learn how to use libraries intelligently 
and efficiently. Next, we believed that 
nothing we could do for them was of more 
consequence than to convince them of the 
importance of being able to write well and 
to help them to improve their skill. And 
finally we were sure that as a collateral 
we would earn their everlasting thanks 
for the vistas opened to distant horizons 
by the inculeation of the “library habit.” 

Lest we be judged presumptuous by our 
colleagues in our Department of Writing, 
Speech, and Drama, our library staff, and 
our readers, let us hasten to say that from 
the inception of the thought, through its 
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experimental development and on into its 
mature application, we have had the ad- 
vice and cooperation of our friends 
normally responsible for instruction in 
writing and in the use and operation of 
the libraries. One is justified in asking 
why we did not turn the job. over to these 
professionals, who are admittedly more 
competent in the field than a staff of 
engineers. There are two reasons. One 
had to do with convenience. The complete 
informality which we held so important 
to the undertaking demanded that each 
participant be a member of a small group, 
say not more than a half dozen, under the 
tutorial guidance of a faculty member 
especially chosen for his ability and above 
all for his interest in the adventure. 
There are no fixed schedules. The whole 
class meets not more than a half-dozen 
times during the year and then only when, 
at the beginning, plans and intial instruc- 
tions are being discussed, and at other 
times when important corners are being 
turned in the course. 

The other reason was based on the belief 
that it would appear novel to our students 
to discover that older, more experienced 
and respected engineers consider the sub- 
ject of great importance. By contrast, 
our colleagues in English would naturally 
be interested in writing and in library 
research. Faith in this psychology has 
been amply justified. 

As has been stated, one of the objectives 
of the course is to stimulate an interest in 
the library through a more intelligent use 
of its services. How is this accomplished? 
Since the key to the effective use of any 
library is found in its reference books, 
card files, indexes, and bibliographies, the 
first hours of the course are spent in- 
troducing these tools. Thereafter each 
student spends an hour or more of each 
week personally ferreting out of the 
libraries miscellanea of every conceivable 
sort. 


Assignments Varied in Nature 


Why should the assignments be so 
varied in nature? After saturating the 
undergraduate with a four-year flood of 
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technical subjects, why should the assig, 


ments be anything else? Our student 
know of Castigliano and of his contri, 
tions to structural analysis, so they an 
asked to learn something of Castiglion 
and his contributions to Italian literatyy 
and diplomacy. On the other hand, the 
may be on intimate terms with Sir Walt 


Raleigh, while Lord Rayleigh waits toh” 
introduced. But personalities are not th 
students’ concern for long—encyclopedix 
and biographies yield their informatin 
too easily. For the next few hours, they | 


sean the Engineering Index for all of th 
important articles on Space Frames, « 
they leaf through the Reader’s Guide t 
Periodic Literature in search of a mag. 
azine article entitled “South of Khyber 
Pass.” Rapidly, the assignments become 
more detailed in nature and the seeker 
finds himself involved in a multi-phase 
search. A progressive passage through 
the World Almanac, The Who’s Who fu 
1900, and the Congressional Record might 
be necessary to answer the question, “Who 
was the elder senator from North Carolin 
in 1900, and what was his most important 
contribution on the Senate floor durm 
that year?” In all of these initial ver- 


tures, the students have only to furnish? 


an answer and to state the source of ther 
information. 

As the course progresses, the assign 
ments become more subjective, with the 


intention of arousing interest in the a7 
swer as well as in the search. Delightel | 


with the nonsense answer of the “Holy 
Bottle,” one student read more of the 
adventures of Rabelais’ “Pantagruel’ 
Another student, investigating the sub 
ject of “post-inpressionism,” was movel 


to visit the Matisse collection at the Balti 


more Museum of Art. And a third, it 
trigued by his newly acquired knowledg 
of “The Forms of Music,” visited the 
Music Room of the Enoch Pratt Library 
in Baltimore, where he listened critically 


to several recordings to see if he couli/ 


recognize the difference between the cot: 


certo and the symphony and detect the 


appearance of the cadenza in the former 
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quire that short essays on the subjects be 
submitted for criticism. 

Ultimately, the real project phase of the 
course is begun. Calculated to test the stu- 
dents’ newly acquired abilities, subjects 
such as “The Colonization of Africa” and 
“Bird Life Along the Gulf Coast” are sug- 
gested. The freest selection of topic is en- 
couraged, provided that the subject is suf- 
ficiently broad in its scope. Written reports 
on such library projects are rarely success- 
ful when they fail to draw from all avail- 
able library facilities. 

Preliminary excursions through the li- 
braries acquaint the student with his 
selected theme and enable him to make 
tentative restrictions on the broad topie. 
Out of the welter of information concern- 
ing African Colonization may come a 
decision to report on “The Transvaal, 
Former British Colony.” Eventually, a 
preliminary outline on this necessarily 
restricted phase of the general project is 
submitted. 


Research 


After gaining approval on his par- 
ticular interest, the student is free to 
proceed with the serious business of re- 
search. This follows a series of well- 
ordered rules. The preliminary brief is 
developed into an organized outline of the 
subject and as these ideas coalesce, a work- 
ing bibliography is gathered together. 
Next, notes are taken on small cards 
which permit the expression of only a 
few ideas directly pertinent to one small 
portion of the outline. Eventually the 
student has before him a series of card 
notes amplifying every item in his outline 
and a completed bibliography from which 
he can draw additional information. By 
this process, he has gained a familiarity 
with the subject that permits him to write 
a short but nevertheless bona fide research 
paper. 

The mechanies of the course are simple, 
allowing a great amount of flexibility. As 
noted above, the class is divided into 
groups of not more than a half dozen, and 
each division is placed under the guidance 
of a different instructor. Both students 
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and staff members are forced to accept 
new techniques and view points several 
times a year under a simple rotational sys- 
tem. In order to supplement instruction 
by the staff, the text book “The Research 
Paper,” by Hook and Gaver, is used by 
all class members. 


What is Accomplished? 


What does this new course accomplish? 
We believe that it does three things. Of 
primary importance is the knowledge 
gained of library facilities and techniques. 
For those who continue their education in 
the Hopkins graduate schools, the ability 
to conduct an intelligent library research 
is of indisputable value. For those who 
enter industry, many questions inevitably 
arise whose answers can easily be found 
only on library shelves. 

Too many engineering students have 
a disdain of anything that cannot be 
formularized or converted into practical 
value. The Library Projects course offers 
them one last chance to throw off this 
pall of indifference in which they have 
been shrouded. In this respect the in- 
struction has been singularly successful. 
Out of their weekly visits to the library, 
there comes to most students an awakened 
interest in things non-technical. Probably 
because they suffer so badly from an 
obvious dietary deficiency, engineering 
students grasp more hungrily than most 
at fare grown in the garden of words and 
ideas. 

The experience gained in writing the 
short essays and the final research paper 
cannot be minimized. There are some who 
will deery the value of these efforts by 
claiming that written technical reports 
produce the same effect. Actually, the 
effects are not the same, for the efforts 
that produce them are far from alike. To 
prove this, one has only to contrast the 
uninspired efforts put forth on the average 
technical report with the enthusiastic ap- 
plications shown in a subject that arouses 
personal interests. One always writes best 
and with the greatest ease and enjoyment 
on a subject of one’s own choosing. The 
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Library Projects course adheres strictly 
to the principle of free selection of sub- 
ject matter and in doing so fosters the 
student’s best efforts. The quality of the 
short essays and the research papers at- 
tests to this. 

This complex and ever-changing world 
demands an appreciation of it which is 


Sections and Branches | 


The 18th annual meeting of the South- 
eastern Section of the ASEE was held 
at Clemson, S. C. with Clemson College as 
host on April 10, 11, and 12th. 

On Friday morning the meeting was 
called to order with R. L. Sumwalt presid- 
ing. The Chairman introduced M. I. Man- 
tell who presented a paper on “Admission 
Requirements for Engineering Schools.” 
C. H. Brown followed with a talk entitled 
“A Program for the Engineering Profes- 
sion.” The third speaker was C. F. 
Hudgins with a paper on “High School 
Counseling.” 

S. C. Hollister, President of the ASEE, 
discussed “The Critical Shortage of Engi- 
neers.” Dean Hollister told of the work 
of the Engineering Manpower Commis- 
sion and showed how the estimated 20,000 
graduates a year were obtained from a 
total of 800,000 18-year-olds. Dr. Hol- 
lister cited the increase in the percentage 
of engineers to the total labor force and 
made the observation that the profession 
has become of age. He cautioned against 
over-expansion, and stated the need is for 
more engineers with better training, and 
not just graduates. 

The Chairman next introduced O. Meier 
who outlined “A High School Guidance 
Program for Prospective Engineering 
Students.” J. D. Lane spoke on “Science 
in Our Times.” 

The following names for officers of the 
Southeastern Section for next year were 
presented: Chairman, T. V. Terrell; Vice- 
Chairman, J. R. Cudworth; Secretary- 
Treasurer, B. M. Bayer; Representative 
on the General Council, F. H. Pumphrey 
(elected in 1951 for two years). A motion 
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often lacked by members of the appliej | 
and exact sciences. And many engineer | 
and scientists will live and die in their om | 
tightly circumscribed little worlds, con. 
pletely unaware of their lack. Course 
like “Library Projects” may help some of 
them add a little color to the drab fabri: 
of their everyday existence. 


was made that the nominations be close | 
and that the names presented be elected by 
acclamation. The motion was seconded 
and passed. 


The annual meeting of the Rocky Mom- 
tain Section of the ASEE was ealled to 
order by Section Chairman E. J. Lindahl 
at the University of Wyoming on Apri 
19, 1952. q 

H. T. Person introduced the first | 
speaker, W. C. van Dyck, who presented | 
a paper on “Some Present and Long 
Range Trends in Industrial Reeruiting | 
and Training.” T. H. Evans gave a tak | 
on “The Moves for Unity in Engineering” | 

The following slate of officers was nom- | 
inated and unanimously elected for 1952 | 
53: Chairman, C. A. Hutchinson; Vice | 
Chairman, A. Diefendorf; Secretary, K 
H. Stahl. 


The 17th annual meeting of the Al : 


legheny Section of the ASEE was held — 
April 18, 1952 at the Pennsylvania Stale ~ 
College. M. M. Boring, Vice-President of — 
the ASEE, was introduced and the other _ 
National Officers who could not be preset | 
sent their regrets. The following paper | 
were presented: “Improvement of Engi- | 
neering Teaching,” by B. V. Moore; “The |” 
Opportunities for Young Engineering | 
Teachers in ASEE Activities,” by M. M | 
Boring; “Pitching and Catching,” by | 
O. Perrine. The following names for of | 
ficers were presented: Chairman, C. Hy 
Cather; Vice-Chairman, I. W. Short; Set 
retary, A. L. Reed. It was moved ani 
seconded that nominations be closed. Mo 
tion was carried. 
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Tests for Engineering College 
Applicants and Enrollees 


By A. PEMBERTON JOHNSON 


Project Director, Educational Testing Service 


The Pre-Engineering Ability Test, an 
80-minute combined half-length version of 
the two parts of the Pre-Engineering 
Inventory which are most predictive of 
lst term engineering grades, is replac- 
ing the Pre-Engineering Inventory in a 
number of engineering colleges. Although 
the 4-hour Short form and the 6-hour 
Long form of the Inventory are continu- 


ing to be used at certain engineering col- . 


leges, the demand for these longer forms 
appears not to justify their sale after 
June 30, 1952. Accordingly the general 
sale of Pre-Engineering Inventory test 
books will be discontinued after June 30, 
1952, although present users who need 
books can be accommodated. 

Answer sheets will continue to be avail- 
able. 

In the same way that the Pre-Engineer- 
ing Ability Test has replaced the Pre- 
Engineering Inventory for local use of 
engineering colleges, the College Entrance 
Examination Board tests, particularly the 
Scholastic Aptitude Test, has replaced the 
former National Testing Program of the 
Pre-Engineering Inventory. The College 
Board tests, being available at up to 500 
centers in the United States and in 20 
foreign countries five times a year, are 


especially useful in evaluating applicants 
who cannot conveniently travel to the col- 
lege (s) to which they are applying. 

The College Transfer Test available at 
the same times and places as the Col- 
lege Board tests is coming into wider 
use as a means of evaluating the general 
ability level of transfer applicants. Use 
of the Sophomore Engineering Achieve- 
ment Tests for this purpose and for end 
of Sophomore year evaluation has de- 
clined to the point that sale of test books 
for these tests is being discontinued June 
30, 1952. Sophomore Achievement Test 
answer sheets will continue to be available. 

A new 3-hour Advanced Test in Engi- 
neering of the Graduate Record Examina- 
tions became available in the fall of 1951 
for evaluating a college senior’s or grad- 
uate school applicant’s ability to apply his 
engineering background to appropriate 
problems in basic engineering science and 
in one of four major fields: Chemical, 
Civil, Electrical or Mechanical Engineer- 
ing. This test may be taken by individual 
students or entire senior classes. 

Additional information regarding any 
of these tests may be obtained from Dr. A. 
Pemberton Johnson of Educational Test- 
ing Service, Princeton, New Jersey. 
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“Winning Teams 


By ERHARDT C. KOERPER 
In Charge of Special Projects Engineering, A. O. Smith Corporation, Milwaukee, Wisconsix 3 


This subject was chosen with emphasis 
on the “team,” rather than on the “win- 
ning” because when a good team is in- 
telligently directed there is little question 
about its probable success. The primary 
consideration is the team and its member- 
ship. 

A team ean be defined as a group of 
individuals, each with his specialty com- 
plementing the other’s toward the accom- 
plishment of common objectives. For the 
moment, let us give particular attention to 
the “engineer-technician” teams now work- 
ing in industry, commerce and science. 


Team Characteristics 


An effective winning team must first 
have a worthwhile objective, then inspired 
leadership with able working members and 
finally, a persistence born of inspiration. 
A certain spiritual quality must be pres- 
ent for success, and, if present, will be a 
guiding light toward worthy and lasting 
objectives. 

Leadership depends primarily on the 
ideas and ideals of one individual or a 
very small group of individuals. These 
personal spark plugs establish the poten- 
tialities of the objectives. However, the 
spark must be transmitted to the working 
members of the team before leadership is 
effective. 

In every organization there are certain 
optimum relationships between the spe- 
cialization of its members. In earlier 


* Condensed from the annual address at 
the James H. McGraw Award to Robert 
Hoover Spahr on June 26, 1951 through the 
Technical Institute Division of the American 
Society for Engineering Education at East 
Lansing, Michigan. 
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originall 
Not for 

years, the ideas of an alchemist or in| [ $4.25 
ventor were generally embodied by bis | work we 
own hands and he was limited to that a. the wate 


tent. At that time our standard of livin — 4 | be a stor 
had not risen to take advantage of may ave 20 
new ideas. Neither was an extra 10 year Look : 
considered critical in getting a new mouy| 1 alone 
trap into the hands of the public. Thi} “°TKers 
tempo has little place in our life today, | St™umen' 
As education became more available 
the masses, technical leadership forged 2S ‘Ta 
ahead. However, with technical special f 
ization there developed a gap between the added ‘ 
‘idea and its embodiment. As this ™mutes 
nomic waste became more apparent th| *bout 
logical step to overcome it was the train _ than 3 h 
ing of specialized members who could) 122 Wor 
effective associates in a “winning team’ Then 
built an 
Team Work po 
together, 
The teams in industry are not as clea" are the 
cut in their organization as are the athletic a stanly ex 
teams. Neither can the result be so closely i research 
associated with any single team. » lower pr 
Our modern, technical teams are mat Fifty 
up of engineers, technicians, scientis | curacy, i 
and skilled artisans all working togethe. quired 1 
These are the combat teams of industry, salary. ' 
whose integrated knowledge, ingenuity 1000 tim 
and esprit de corps make possible ou effectiver 
technical advancement. On th 
The good things we have of life today | + currently 
come out of thousands of such teal ” sell in th 
The steam engine, the automobile, the ait; Pe? Pow 
plane, television and radar; our powé) cheap 
generating plants; the clothes we weal\| ee 
the gadgets we buy—all these are possible 
because a large number of specialists havt | 
cooperated in focusing their respective Early 
abilities toward products for markets. measure¢ 
Sueh sla 
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Wisconsin 0 


The addition of more adequate training 
and a better integration of these team 
> members helps go for the greatest possible 


progress. 


Results of Teams 


Fer example, take a pocket watch, 
riginally kz.own as the “dollar” watch. 


~ Not for technical reasons it has inflated 


st or in| 
d by hi} 

o that er 3 
living 4 


to $4.25. Without the results of team 
work we wouldn’t even have a vise to hold 
the watch. The best tool available would 
be a stone chisel—and of course we would 
have no steel. 

Look at only a fine screw in this watch. 
It alone required many crews of correlated 
workers to design the equipment and in- 
strumentation needed for its manufacture. 

Thus, steel selling for about 25¢ a pound 
was transformed into these little screws, 


_ selling for at least $500 per pound. This 
added value was designed 
' minute screws and yet the watch weighing 
" about 3 ounces sells for $4.25, or for less 
' than 3 hours wages of the average Amer- 
ican worker’s time. 


into these 


Then came the teams that developed, 


3 built and maintained the equipment for 
_ making it and putting the rest to the watch 
_ together, and testing it. In addition there 


-/ are the modern pioneers who are con- 
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together 
industry, 
ingenuity 
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‘ stanly extending our economic horizons by 
~ research for a still better watch a a still 
| lower price. 


Fifty years ago a watch of a ac- 
curacy, if then available, would have re- 
quired 1 to 3 months of the same worker’s 
salary. This value, multiplied no less than 
1000 times, is indeed a great tribute to the 
effectiveness of technical teams. 

On the other extreme in weight, we 
currently mass-produce automobiles which 
sell in the range of fifty cents to a dollar 
per pound. This highly complex vehicle 
is cheaper than beef steak; at present 
prices even cheaper than hamburger. 


Slaves of Society 


Early in civilization wealth was often 
measured by the number of slaves owned. 
Such slaves working most energetically 
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could only produce at an average rate of 
less than 45 horsepower. The ownership 
of only a single human slave was the sign 
of a plutocrat. Where do we stand today 
on the matter of slave labor? 

Now, in comparison, each of us is a 
millionaire. National averages give each 
of us about 6 kilowatts of electrical power, 
or the equivalent of about 100 man power. 
These electrical slaves are alert, efficient, 
ever ready to serve our bidding at any 
time of the day or night, in winter or 
summer. 

Let us pay each of these slaves his cur- 
rent competitive rate. On this basis we 
would receive the fantastically low rate of 
Yo of a cent per hour. Though difficult 
to realize, this means that every man, 
woman and child in our United States has 
an average of 100 efficient slaves available 
at a total cost of only 10 cents per hour. 
Is there any question how we can produce 
at high rates and maintain high standards 
of living? Are there any limits to the 
good we can do? 

The significant fact is that all these ac- 
complishments have been made possible 
through the constant striving of hundreds 
of effective technical teams working in a 
favorable economie climate. 


International Technical Leadership 


Scientific and technical leadership is in 
international transition. Certain phases 
of it are moving from Europe to the 
United States. 

For many years the European schools 
and industries have sent us a rich supply 
of scientists, engineers, and technicians. 
This supply of good men, especially of 
high-grade technicians, has been shut off. 
Now, lacking that vitalizing source, we 
must assume the responsibility of ade- 
quately training our own team members 
for technical survival and growth. 

In Russia the technical team is rec- 
ognized as a very effective means for be- 
coming more competitive. Their litera- 
ture is showing rapid progress in many 
fields with such teams. We hear that there 
are between 100 and 300 technical in- 
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stitutes behind the Iron Curtain. For 
comparison we have perhaps 50, of which 
only about half are accredited. As for 
size, the overwhelming chances are that 
the Russian counterparts are considerably 
larger than ours. 


Economic Climate 


Even though we need many more tech- 
nical teams, those we have tend to be 
more effective than those of our total- 
itarian competitors because of four very 
important and basie factors which help 
define our economic climate. 

We should know more about these fac- 
tors, not only to take fuller advantage 
of them, but also to preserve their in- 
herent virtues for the individual against 
the inroads of indifference and false secur- 
ity. These factors, are our: 


1. Competitive system of free enterprise 
which rewards the individual on a 
basis of his productivity. 

. Personal productivity is multiplied 
through the intergration of special- 
ized personal abilities. 

. Mass demand for products is main- 
tained by high take-home pay for in- 
dividual productivity. 

. Patent system encourages equitable 
reward and keeps invention competi- 
tive for the good of the public. 


Ratios of Team Members 


The winning team in industry, has 
changed its shape and activity over a 
period of time. It continues to change. 

The pioneering Spahr-Wickenden re- 
port of 1929 showed that such teams were 
made up of about three technicians for 
each professional member. About 14 
years later another basic report, in which 
Mr. Spahr was again a major contributor, 
showed an average of about five tech- 
nicians for each professional member. 

The difference between these two figures 
was caused in part by the addition of the 
distributive industries in the latter report, 
and in part to the increasing use of 
technicians since the first-mentioned re- 
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port. In some industries where serviciy| 
and installation is high, the ratio now gu} 
up to 11 technicians for each profession 
member. 

Currently, the number of qualified ted. 
nicians graduating as compared with th 
engineers graduating is in the ratio of » 
proximately one to one. If the spak 
work is to be done in ratios ranging kj 
tween 5 to 11, to each professional me 
ber we must ask the question, “Are y|_ 
keeping technically abreast of compet| 
tion?” 


Technical Institute Progress 

This Division is progressing soundly a) 
the basis of established fact and analysis) 
These have included: 1) analysis of Ted!” 
nical Institute type of curricula, 2): 
study of the jobs of Technical Institu: 
graduates expressed in the same bast 
terms used to describe individuals, andj) 
constant upgrading of academic quali) 
through curricula accrediting by ECP)! 
and course approval by NCTS. 


Objectives 
The following major objectives wil 
help in building and utilizing winnix” 
technical teams: 


1. Establish a clearer understanding (7 
the nature and function of the ted|” 
nician. Until this is undertood thei)” 

utilization will only be a small fre{ 
tion of what it should be. E 
. Dignify the term “technician” or it” 


substitute. Both the technician a 
the engineer, as well as managemtl! 
need to recognize their mutual inte: 
dependency. 

. Develop closer contacts with indus} 
in order to better train technicians* 
well as to encourage their broait) 
utilization. The technicians’ edu) 
tion is unique and should not by 
deviated by either trade school "| 
college educational objectives. | 

. Give students better counseling whit) 
is based on facts about jobs as we 
as individuals. 
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In Appreciation 


Those in industry who see the serious 
problem of developing winning technical 
teams appreciate and hold in high regard 
the efforts of the Technical Institute Divi- 
sion of the American Society for Engi- 
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neering Education and are anxious to 
work with you. Already you have made 
great strides of progress. You still have 
broad, fertile fields to clear and to cul- 
tivate. I know that you will continue to 
be increasingly successful. 


College Notes 


Plans for dedication of the new Metals 
Processing Laboratory at the Massachu- 
setts Institute of Technology on Tuesday, 
June 3, have been announced by Dr. 
Thomas K. Sherwood, Dean of Engineer- 
ing at the Institute. The dedication pro- 
gram will be followed on June 4 and 5 
by a two-day technical conference on 
metal cutting which will feature speakers 
of national reputation in the metal cutting 
field. 

Dedication exercises for the new build- 
ing, made possible by a gift of $1,000,000 
from Alfred P. Sloan, Jr., Chairman of 
the Board of General Motors Corporation, 
will include a presentation address by Mr. 
Sloan and an address of acceptance by 
M. I. T. President, Dr. James R. Killian, 
Jr. 


Recent developments in Aeroelasticity 
will be reviewed in a special course to be 
given from July 14 to July 22 during the 
1952 Summer Session at the Massachu- 
setts Institute of Technology. 

The program has been designed for both 


the practicing aeroelastician and the engi- 
neer in related fields. General topies will 
include Introduction to Aeroelasticity, 
Aerodynamic Tools of the Aeroelastician, 
Theoretical Solution of Practical Aero- 
elastic Problems, and Dynamic Models and 
Wind-Tunnel Testing. 


The appointment of John E. Dean to be 
professor of electrical engineering and 
head of the electrical engineering depart- 
ment at Colorado A & M College is to be 
effective August 1, 1952. 


Admiral Edward L. Cochrane, head of 
the Department of Naval Architecture and 
Marine Engineering at the Massachusetts 
Institute of Technology since 1947, has 
been appointed Dean of the School of 
Engineering. 

Admiral Cochrane succeeds Dr. Thomas 
K. Sherwood, Dean of Engineering since 
1946, who has asked to be relieved of the 
administrative duties of the dean’s office to 
devote full time to teaching and research 
in chemical engineering, in which he has 
been a member of the faculty since 1930. 
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How Can Industrial Training Aids be 
Adapted for Classroom Use? 


By JOHN GAMMELL 
Supervisor of Sales Training, Allis-Chalmers Mfg. Co., 


The education and training that engi- 
neers receive in college is continued by 
industrial companies that employ them. 
Unlike colleges, employing companies can 
use an economic yardstick in measuring 
the usefulness and effectiveness of educa- 
tion and training. It is largely for that 
reason that industry has turned to train- 
ing aids as a means of speeding up, and 
in some cases, improving the learning 
processes. Training aids make it possible 
for industry to train more men quickly 
and to conserve the time of skilled in- 
structors as well as the time of the 
trainees. 

It is felt that some industrial training 
aids may be used in modified form by col- 
leges and universities as teaching aids. 
The author would like to discuss some of 
the visual training aids used by the Allis- 
Chalmers Manufacturing Company which 
are considered typical of industry. 

Industrial training aids, generally, fall 
into two categories: job training and sales 
training. Sales training also includes 
those materials which are actually used 
as sales tools by field salesmen. Job train- 
ing aids are of little value to colleges since 
they are usually of limited scope, treat 
specific instances rather than principles, 
are built around the rules and practices of 
a specific company and are planned for 
a relatively untrained mind. Sales train- 
ing aids and sales tools, on the other hand, 
may often have a high value to the engi- 
neering school. 
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dustrial companies are done in such a way : pictures 


West Allis, Wisconsin 


that the experiment is, in a sense, repr sound tr 
duceable in the classroom. Most con film as t 
panies are happy to supply prints of film] 
(for example, where the work is nota 
government or commercial secret) at cost 
or less. 

The form in which these materials ar” 
available varies depending on the purpox 
for which they were prepared. One «i 


the most common materials, of course, i The N 
motion picture film. Almost every ®2nouncé 
pany of any size has one or more motio totaling 
pictures of their products which may hav| Physical 
some interest and value for the engine 5 sToup of 
ing student. Many companies also har| this year 
slidefilms, both silent and with souni ~ for the s 
which are particularly valuable as tead- the total 
ing aids because of their adaptabililj.| tion rest 
Some companies supply their salesma| proposal 
with various types of scale models «| of the I 
schematic devices to illustrate the pri ae 
ciples of the machine or product which tk” ee 4 
company manufactures. Most compat necticut 
would probably be glad to order extn Kenia 
units and sell them to colleges at cost a) ‘ chusetts, 
less. Nebrasks 


It is recognized that most of these mate 
rials are not designed in such a way thi 4 
they can be used in classrooms withow) 
some modification. Many of them a 
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INDUSTRIAL TRAINING AIDS FOR CLASSROOM USE 


pitehed at too low an audience intelligence. 


- Many of them go into commercial details 


which are not of importance to the college 


| student or for which he does not have 


time. However, adaptations can be made. 


' These aids can be edited at the colleges 
' with little student assistance. 


Others can 
be edited at the source. 

For example, if a college instructor saw 
some individual frames in an Allis-Chal- 
mers color slidefilm on centrifugal pumps 
that he was able to use in his own work, 
the Company can furnish that material in 
many forms. It can furnish the complete 
film with record. It can furnish a print of 
the film only, which can be cut and spliced 
in any way desired. Commentary can be 
added by either speaking directly or using 
a tape recorder. Editing sound motion 
pictures is a little more difficult since the 
sound track is not on the same section of 
film as the picture which accompanies it. 
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Large print in color or black and white 
of any single frame or frames from the 
film ean be furnished. These can be used 
for lectures or for bulletin board mate- 
rial. Photographie prints up to 16 x 20, 
and on occasion larger, of any photo- 
graphs in the company’s sales literature or 
files can be supplied. If, in a design class, 
an instructor wants to discuss a pump de- 
sign as it actually is done by one com- 
mercial firm, a large copy of a cutaway 
drawing may prove helpful. 

It seems that many of the commercial 
angles involved in manufacturers’ train- 
ing aids should not be objectionable from 
the academic point of view. The students 
will go out to live in a commercial world. 
Where commercial practice can be com- 
bined with the theoretical material, the re- 
sult is not detrimental, but actually 
beneficial. : 


In the News 


The National Science Foundation has 


_ announced approval of 41 research grants, 


totaling $406,660, in the biological and 
physical sciences. This is the second 


_ group of research awards to be announced 


this year under the Foundation’s program 
for the support of basie research, bringing 
the total number of announced Founda- 
Additional 
proposals are being evaluated by the staff 


_ of the Foundation with the help of ad- 


visory panels of outstanding American 
scientists. Grants in this group were 


_ made to institutions in California, Con- 
hecticut, Illinois, Indiana, Iowa, Kansas, 
Kentucky, Louisiana, Maryland, Massa- 
chusetts, Michigan, Minnesota, Missouri, 
| Nebraska, New Jersey, New York, Okla- 


homa, Oregon, Pennsylvania, Rhode Is- 
land, Tennessee, Texas, Utah, Vermont, 
Wisconsin, and Hawaii. The research 
fields included are biochemistry, biophys- 
ies, chemistry, comparative physiology, 
developmental biology, endocrinology, en- 
gineering, enzyme chemistry, experimental 
plant biology, genetics, microbiology, 
oceanography, physics, pharmacology, and 
systematic biology. 

The duration of research grants in this 
group ranges from 1 to 5 years, with an 
average length of 1.8 years. The average 
grant amounts to $9919 per year. The 
research grants were approved by the Na- 
tional Science Board upon the recom- 
mendation of Dr. Alan T. Waterman, di- 
rector of the Foundation. 
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Let's Really Get Back to Fundamentals* 


By H. I. TARPLEY 


Professor of Electrical Engineering, The Pennsylvania State College 


When teachers of engineering subjects 
assemble, sooner or later their talk will 
turn to curriculum building. This was 
never more evident than in the delibera- 
tions of local ASEE institutional com- 
mittees appointed this year to study teach- 
ing techniques in their own colleges, and 
universities. Try as they might, commit- 
tee members were never able to divorce 
their discussions on teaching techniques 
from curriculum revision. 


Objectives of Engineering Training 


Any discussion of technical options in 
electrical engineering undergraduate cur- 
ricula must first consider objectives. Too 
often a local curriculum will be built 
around the interest of staff members with 
a lamentable disregard to the students’ 
needs. What are the simple objectives in 
the training of any student engineer? 
They have been competently set forth in 
a statement by Warren K. Lewis, “Our 
objective is the development of the capac- 
ity of the student when faced with a new 
and unfamiliar situation, to handle it with 
competence involving skill, initiative and 
leadership. . . .” 

A curriculum that succeeds in attaining 
the foregoing would be considered ideal 
by anybody, and must give a broad funda- 
mental training to our engineering stu- 
dents. 

Options in Engineering 


Since fundamental physical principles 
and methods of engineering analysis in 


* Paper delivered at Annual Meeting of 
ASEE in East Lansing, Mich., June 25-29, 
1951. 


these options? Most institutions set y) 
all of these engineering options years a 
solely in the interest of thoroughna 


Some few colleges still feel that these x pe 


unnecessary, and accordingly have elix 
order t 


inated these options. 


Options in Electrical Engineering — 


Why was it necessary to further si 
divide each, for example, electrical em’ 
neering into the technical options, Hl” 
tronics, Communication, and Power? Ik 
same principle that led to subdivision ( 
the engineering curriculum as a whole ve” 
followed in setting up electrical engine: 


ing technical options. It was caused ag@) fact the 


on the | 
is easily 


by the desire for thoroughness. 
To raise the question as to how a: 
cessful the system of options in electri 


engineering is at the present will cu” 
an unending argument among the vari” 
However, a few weaknesses Wi 
be admitted by anybody. First, no | 
trical engineering option is any belt) 


than the sum total of the technical cous} enginee 


teachers. 


constituting that option. Therefore, bf 
weaknesses of options are inherent int” 
various technical courses which have! 
often become “hardware” courses. 


“hardware” course to be crowded into 
of the electrical engineering options #/ 
technical course. Often these are 0” 
descriptive to the student than not, # 
offer little fundamental training that' 
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LET’S REALLY GET BACK TO FUNDAMENTALS 


worthwhile in the long run. The carry- 


over of fundamental principles of analysis 


between these “hardware” courses is dis- 
heartening to behold. Each of these 
courses, even in the same option, often 
plough the same “ground” over and over 
in the hope that some few “grains” of 


’ common fundamental analysis will remain 


with the student. 


Some of the better stu- 


if dents recognize and remark at the duplica- 


tion of effort, while the average student is 


- never aware that there is much relation 


ical, 
ions set 
Years agi), 
oroughnes| 
at theses 
have 


between the various courses at all. That 


' there is much truth in the foregoing ob- 


servations is supported by the rapid in- 
erease of the number of colleges and uni- 
versities that have found it necessary to 
insert into their electrical engineering cur- 
ricula a course in engineering analysis in 
order to attempt a correlation of courses. 
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successful course in engineering analysis. 


The use of “hardware” in a course 
should be only for the purpose of bring- 
ing to the fore the use of fundamental 
principles applied to a sample engineering 
problem. 

The chief weakness of subdividing elec- 


' trical engineering into ‘the electronic, com- 


munication and power options lies in the 
fact that the division has been made solely 
on the basis of “hardware.” The student 


' is easily led to “glorify” the hardware of 


his special field; he cannot evaluate the 
true significance of any fundamental prin- 
ciples used because his focus is on the 
“hardware.” He can only learn, in many 
instances, a few formulas that may be 
used in the solution of some few typical 
engineering problems. 

Is it possible for a teacher of a tech- 
nical option course to compensate for such 
weaknesses by a meticulous pointing out 
of fundamental analysis and principles as 
they are used? Of course good teaching 
techniques will help. On the other hand, 
the teacher cannot easily, by any teach- 
ing technique, take the student’s focus 
from the “hardware” because of the re- 
stricted area with which an option deals. 
The student does not therefore, gain a 
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broad background in fundamental prin- 
ciples as most options are organized. 

Why have the engineering options, me- 
chanical engineering, electrical engineer- 
ing, civil engineering, ete. been relatively 
more successful when compared to the 
sub-options of the electrical engineering 
curriculum? The answer lies in the fact 
that the former options are not made on 
the basis of “hardware” alone, but on a 
more fundamental basis of principles. 
Whether engineering was divided con- 
sciously into options on the basis of 
fundamental principles is immaterial. The 
fact remains that electrical engineering 
has been subdivided consciously into op- 
tions on the basis of “hardware.” 

The present option scheme in many 
electrical engineering curricula has equip- 
ped students with an inadequate narrow 
background, that has not fitted them to 
cope easily with the problems of engineer- 
ing. There are many signs of this in- 
adequacy. One of the most distressing 
is the difficulty of finding young instruc- 
tors with a sufficiently broad background 
to teach the undergraduate stem courses. 
Many are indignant if asked to teach 
a laboratory stem course in power ma- 
chinery when they are products of a com- 
munication option. Their training in- 
cluded such a diluted presentation of 
power machinery that they are incompe- 
tent to teach even the most elementary 
courses involving power machinery. 

There are alternatives which can over- 
come some of the objections to the common 
existing technical option program. 


Improved Option Programs 


For those of us that feel the option 
program has merit, the most pressing need 
for improvement requires, first, as much 
liberalization of the choice of option tech- 
nical courses as possible, coupled with a 
sincere attempt to organize those technical 
courses into broad fundamental courses 
that do not focus the attention of the stu- 
dent unduly on “hardware.” It is un- 
necessary to attempt to analyze all the 


trical 
, civil ex. 
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principal “hardware” of a given field, 
since such analyses should serve only 
as examples. 

Option programs ought to permit a stu- 
dent to select technical courses that are 
considered definitely “out of bounds” in 
many present option programs, in order 
to broaden his fundamental background. 
At onee, the ery will go out that to permit 
a student some personal choice of tech- 
nical courses contrary to an outlined op- 
tion program would only destroy the op- 
tion. The answer to that is obvious; if 
it would, the option program ought to be 
destroyed! Any student’s choice of elec- 
tive technical courses outside the pre- 
scribed option program may be safely 


LET’S REALLY GET BACK TO FUNDAMENTALS 


guided by his adviser. The student wou) 
feel a personal responsibility for his pn} 
gram when he had cooperated with a, 
adviser in its planning. 


Conclusions 


1. To give a more fundamental trainin 
to electrical engineers, option program) 
must be liberalized as much as possible ty|_ 
permit a choice of technical courses by th| 
individual student. The fewer the numbe| 
of prescribed technical courses in a giva| 
option, the better. 

2. The professional technical cours) 
must use the “hardware” of a given fie, 
only as examples to which emphasizi, 
fundamental principles are applied. 


Reserve this date... . 


June 22-26, 1953 
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Science and Public Relations’ 


By JOHN I. MATTILL 


Secretary, Engineering College Research Council; and Assistant Director, 
News Service, Massachusetts Institute of Technology 


_ When the House of Representatives 

' first eut 98% from the appropriation re- 

| quested for the National Science Founda- 

' tion for 1951-52, its members are said’ to 

' have reasoned that the United States can- 

not afford the luxury of “unproductive” 

_ fundamental research at a time when prac- 
 tieal results are so desperately needed by 

the Military. 

___ Later this nonsense was repudiated ; the 

_ cut in National Science Foundation funds 
_ was partially restored, to $3.5 million of 
_ the $14 million first wanted, by the Senate 
_ and House in conference. But the skir- 

mish proved once more how little is known 

' among laymen—even in high places— 

" about the ways and needs of science. 
_ “Apparently the men and women of sci- 
' ence and technology must undertake a 

' broad program of educational research in 

_ Washington,” said Chemical and Engi- 

neering News.? 

_  Seientists have already cut their teeth 
_ in the business of persuading fellow citi- 
_ zens to their methods and achievements. 
_ The very existence of the National Sci- 
_ ence Foundation proves the success of one 
_ of the scientists’ initial efforts and the 

form of today’s Atomic Energy Commis- 

sion is still more eloquent evidence. 

__ Engineers, though they shared in set- 

ting the stage for the National Science 

_ Foundation, have made a lesser beginning 


1A summary of four papers presented be- 
fore the ECRC in East Lansing, Michigan, 
June, 1951. 

*Vol. 27, No. 38 (Sept. 17, 1951), p. 3789. 


in the job of telling laymen about their 
profession and its significance. 

This is the job of public relations, in- 
cluding a multitude of activities whose 
goal is their single unifying common de- 
nominator. These activities share one 
other characteristic: all have special im- 
plications for administration, because re- 
sponsibility for them begins there. 

What public relations may mean to 
engineering research administrators was 
given brief attention before the Engineer- 
ing College Research Council at East Lan- 
sing, Michigan, in June, 1951. If the four 
papers given there could only scratch the 
surface of a very broad subject, the sum- 
marizing which follows necessarily mul- 
tiplies this inadequacy. 

The story begins with an unusually ef- 
fective informal definition of public rela- 
tions by an outstanding professional coun- 
sel. It ends with a sharp warning from 
the director of one of the most effective 
public relations organizations in Amer- 
ican science. In between is the more prac- 
tical “how to” side of the story from two 
of its practitioners in leading engineer- 
ing schools.® 


3 Both were at the time members of the 
first National Publicity Committee of the 
American Society for Engineering Educa- 
tion, of which Richard W. Schmelzer of 
Rensselaer Polytechnic Institute was chair- 
man. As a result of this group’s work in 
publicizing the 1951 Annual Meeting, a Pub- 
lic Relations Committee has been established 
as a permanent function of the Society; 
Mr. Schmelzer continues as chairman. 
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What the Other Man Thinks of You with the nature of the problem, but th] 
factor must always be included in de! 
sion-making.” 
To many engineering research admi 
istrators this may seem the addition of 
new and very foreign dimension to the 
problems. But in another sense, Pati 
relations is only a formal expression ( 
much that is in the realm of “commm) 
sense” to every good administrator. Th 
Mr. Harris went on, “Public relations is; 
total activity, touching upon all phases 
the organization’s life, from person 
recruitment to morale, turnover, pay, ji! 
security, patents, legal activities, cr 
munity relations, guests, contract-gettix’” 
and contract-keeping, relations with Gu) : 
ernment, public information, security, on — 
tacts with the professional societies, ai 
so on, endlessly. Secondly, public ri must | 
tions has a passion for facts, the sm} toward 
jective facts of opinion and _ and the 
Thirdly, public relations seeks to reme is a pt 
what is wrong, prevent further conflictse proven 
failures, and encourage the healthy a first ra 
effective portions.” © “The 
“The essence of public relations i) betweer 
knowing the importance of what the otley lations, 


” sai . Hari) public r 
t man thinks and feels,” said Mr 
taking pains to emphasize both the breaii) tions. 


sure that the public is served and that it Ie of 
ik and subtlety of the problems thus 
mos 


The breadth of public reltaions by these _ lied. 
definitions suggests that some of its as- “Since many of you make the decisis)” ce 
pects have a way of turning up in al- which underlie your organizations’ pub 
most every executive act. relations, let me briefly suggest what migi” 

“Since policies flow from top manage- be called the public relations process Mr. 
ment and activities result from policies,” reaching a decision: | the mor 
Mr. Harris continued, “the major re- _ and un 
sponsibility for public relations cannot be 1. Determine accurately the Researe 
delegated ‘down the line.’ Sound public of the decision. the tra 
relations requires top management to put 2. Determine in detail all of the rol)” cators ¢ 
the factor of what-the-other-man-thinks to these objectives. © the pub 
into each equation confronting it. The . Determine the needs and attitudest rectly) « 
weight accorded to the factor will vary the person or groups necessary tothe effect or 
success of the decision. complies 

West 42nd . Determine which of the routes? Resea) 

mour Research Foundation and Illinois In 


stitute of Technology, Chicago 16, Illinois; 
now Assistant to the President, New York . If the obstacles seem grave or desires, ; 


University, New York 53, New York. insurmountable, honestly and 


“Public relations began,” said Allen 
Will Harris,* “when God or Charles Dar- 
win created the first two persons on this 
earth. It became increasingly important 
when the third person was born. And it 
is not entirely a joke to suggest that the 
fourth person was a public relations ex- 
pert, amateur or professional. 

“What I am stating is simply that Man, 
Man’s attitudes, Man’s relations, Man’s 
need for communication, are the basic 
business of public relations. The goals 
are equally simple: to help create a 
healthy, attractive personality, based on 
sound policies and real accomplishments, 
and to attract maximum favorable atten- 
tion for that personality in order to in- 
crease its effectiveness. 

“A shorter definition is this: public rela- 
tions is anything you do that affects what 
another man thinks of you.” 

A definition in somewhat different form 
came from James W. Armsey,® who said, 
“Public relations means doing a good job 
and getting recognition for it. It means 
building a good reputation through good 
character. In any enterprise, and par- 
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fully consider the possibility of 
changing your objectives. 

. If the objectives are the only possible 
objectives and if no new route is 
practicable, be sure to state the full 
reasons for your decision clearly 
when you communicate it. Most per- 
sons will put aside their opinions 
and try to make your ideas work if 
you give them the full, frank and 
honest facts. 

. No matter how small the decision 
may be, accept as a major premise of 
your administration that the decision 
must be sold and resold and the con- 
sequences of the decision subjected 
to periodie evaluation. 


“These steps, modified and adjusted to 
the specific case, as all general systems 
must be, can do an amazing amount 
toward the elimination of old problems 
and the aborting of new problems. This 


; to remel) is a practical approach, well tested and 


conflicts 


proven in a host of organizations of the 
first rank. 

“The choice facing you is not a choice 
between public relations and no public re- 
lations, but between deliberate, organized 
public relations and accidental public rela- 
tions. You need not worry about the cost 
of organized public relations; the cost is 
almost always smaller than that of an 
accidental, unorganized activity.” 


Policy-Making in Public Relations 


Mr. Armsey carried these concepts to 
_ the more specific questions facing college 


_ and university research administrators. 


Research, he said, adds a complication to 


the traditional responsibilities of edu- 


eators to students, parents, teachers, and 


' the publie from which (direetly or indi- 


rectly) comes their support. Through its 
effect on all these, research adds a new 
complication, too, to public relations. 

, Research affects the budget, foreing ad- 
justments of costs and salaries. It affects 
personnel—ineluding factors of availabil- 
ity, qualifications, personal interests and 
desires, and personnel management meth- 
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ods. The main responsibility of an educa- 
tional institution is to students, and re- 
search ean affect their college experience. 
A fourth set of problems arise in econnec- 
tion with publie service responsibilities : 
local research needs of industry may not 
be entirely consistent with the best in- 
terests of an educational program. “One 
of the pesky things that cuts across the 
lines of responsibility to your students, 
the public, and yourself is the general 
problem of classification and publication,” 
added Mr. Armsey. 

“All of these questions are part of. the 
total policy-making aspect of your public 
relations program. JI have purposely 
stressed them because the effectiveness of 
the other two aspects of public relations 
are dependent upon what answers you 
arrive at. That is, you can’t hope a) to 
do a good job, or b) to get credit for it, 
unless by your policy decisions you create 
an atmosphere in which a good job can 
be done. 

“Your first big public relations problem 
is to realize you have a public relations 
problem. That’s not easy. Your contract 
research, like your teaching, or like any 
other activity in today’s society, cannot be 
done in a vacuum. It is subject always 
to eritical scrutiny by several publics, or 
segments of the so-called general public. 
And education, despite its wide acceptance 
as a worthwhile enterprise, finds its erities 
numez. as 222 voeal.” 

“The truth is,’ Mr. Harris had earlier 
said, “that research organizations, indeed 
all scientifie organizations and technical 
groups present some of the most difficult 
problems to be found in the public rela- 
tions field.” He listed four worthy of 
special consideration : 


1. Security regulations prohibit normal 
communications among scientists, be- 
tween organizations and their com- 
cunities, and between science and the 
lay publie. 

2. The time scale of major research is 
dangerously misunderstood ; the pub- 
lie is being led to a terrible disil- 
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lusionment because of the gap be- 
tween what can be done and what 
self-promoters claim for scientific 
endeavor. 

3. Increasing amounts of research are 
dedicated to developing materials of 
destruction; will a revulsion from 
war presently stigmatize scientists as 
“merchants of death?” 

4. No species is more difficult to organ- 
ize and manage than the modern 
scientist. 


Policies and Procedures 


All of these problems, said Dr. Lisle A. 
Rose,® raise fundamental questions of set- 
ting up and conducting a public relations 
program for our research activities. Why 
a program? 

“The answer is plain and simple: to aid 
in doing effectively and economically what 
all of us do every day whether we know 
it or not, like it or not—that is, give in- 
formation to a large number and variety 
of people and leave impressions of our 
worth with them. 

“Since we are necessarily engaged in 
public relations, it seems prudent to en- 
gage intelligently—with foresight, with co- 
ordination, without stumbling and fum- 
bling and waste. It seems prudent to get 
the most possible benefit for ourselves and 
give the most possible benefit to our pub- 
lies with the smallest feasible cost in effort 
and money. This means planning. It 
means a program.” 

The kind of program depends on many 
factors, Dr. Rose said. Many have been 
mentioned already; in addition, he listed 
the number and nature of an organiza- 
tion’s audiences, its sponsoring and co- 
operating agencies, policies established by 
outside and inside agencies . . . all must 
be fitted into the overall concept guiding 
the character of public relations. 

These research and public relations 
policies must vary from institution to in- 


6 Director of Information and Publica- 
tions and Experiment Station Editor, College 
of Engineering, University of [Illinois, 
Urbana. 
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stitution. But, according to Dr. Roy 
“four obvious Policies about  Policis 


based 
contin 


ought to be universal. First, policies gu) This 
erning research and public relations oui) Dr. Ro 
to be rational in view of all the circu,’ in fact 
stances in which the administrators, th) ported 
research men, and the participants in thy long ps 
publie relations program find themsely) do not 
situated. Second, everybody should a then, if 


derstand the hat: and why of the polica) and its 


This is one function of any public re be set 
tions specialist whom the research orgw, plies, v 
ization may utilize. Third, the policx) ately fi 
ought to be reviewed frequently—wild > But, 
count taken of such intangibles as trai.) higher, 
tion and even to some extent person) of us ¢ 
desires and preferences. Last, policy benefici 


that don’t stand up under review a F to give 
course be modified or replaced.” © So we 

What about the public relations of - > of info 
cialist? He soon becomes an importa) volunta 


part of this story, Mr. Armsey had earle” layman 
noted. “Once you have recognized thi! 

you have public relations whether youl) Public 
it or not, and you have decided that yn = The ; 
should actively operate to make your pub tions a 


lie relations good, your next step is to gt promisi 


a good public relations director, or, ifyw) “We be 
already have one, to utilize his talents? been sol 
the fullest. lic—a d 

His biggest value to you is his advil Ameries 


and counsel in helping you steer a soul) take son 
administrative course that will result 0) task has 
getting a good job done and in gett “Gig, 
you proper recognition for doing it. # into the 
ean do his job best if you keep him” > Murphy 
formed, consult him often, and work tt” sulted in 
operatively with him.” © have bec 

For the director and his public re sion, an 
tions staff, the rub comes with spel” pendent 
problems. “We don’t always do and | rest ulti 
the right things,” Dr. Rose admitié becomes 
“But we must try to anticipate the that the 
currence of problems, not find ourselt” educated 
suddenly stuck with them. We me” 
bring in on our decisions the judgme 
of a number of men, not just the sup 
visor of a research project or the Diret# 
of Public Relations or the Director’ 
Research. And to guide our decisions 
repeat, we must have well-defined policis 
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Dr. Roy! based on well-defined purposes and on 
Polics! continuous analyses of our publies.” 
olicies gn) ‘This kind of public relations program, 
tions ough} Dr. Rose said, is eminently justified—and 
the circu,’ in fact necessary—for an institution sup- 
trators, tk) ported mainly by taxes. “People will not 
ants inthe long pay for something whose worth they 

themsel) do not believe in. For expediency’s sake, 
should mw! then, if nothing else, the value of research 
the policig) and its relative inexpensiveness ought to 
public be set forth.” The same argument ap- 
arch orgu| plies, with only slight variations, to priv- 
the polics) ately financed institutions. 
y—withw continued Dr. Rose, there is a 
es as trai! higher, less selfish reason as well. “None 
nt person) of us carry wings; but we all try to fill a 
st, politis) beneficial social function. Most of us try 


to give more service than we’re paid for. 
So we ought to volunteer certain kinds 
_ of information and translate other kinds 
' voluntarily into common terms that the 
had layman grasps.” 
gnized 
her you 
ed that y= The results of present-day public rela- 
e your pty tions activities for and by science are 
‘ep 1s tog’ promising, said Dr. Walter J. Murphy.’ 
r, or, if) “We believe,” he said, “that science has 
is talents!" heen sold quite well to the American pub- 
_| lie—a development for which we of the 
s his adv) American Chemical Society News Service 
eer & soll’ take some credit. But we do not think our 
ill result task has been completed.” 
“Science today is intimately interwoven 
ing it, Hi into the fabrie of everyday living,” Dr. 
~ Murphy pointed out. Research has re- 
~ sulted in many grave problems which now 
have become the subject of publie discus- 
"sion, and the progress of science is de- 
endent upon political decisions which 
est ultimately with the public. “It now 
» becomes our duty and responsibility to see 
>that the American people are properly 
educated on the scientific aspects so that 


w should 
” 


Public Relations is a Vital Obligation 


‘Director of the American Chemical So- 
ciety News Service and Editor of Chemical 
and Engineering News and Industrial and 
Engineering Chemistry, 1155 16th Street, 
N.W., Washington 6, D. C. 
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decisions they do make are sound,” he 
said. 

“We now have a National Science 
Foundation. We have the problem of 
finding continued financial support from 
private sources for fundamental research 
and for our institutions of learning so that 
the overall support will not be entirely 
governmental in nature. We have the 
grave problem of the proper utilization of 
our scarce scientific and technical man- 
power in a period of international uncer- 
tainty. We have the problem of encourag- 
ing more of our youth to enter the learned 
professions, particularly the physical sci- 
ences and engineering. We have a great 
problem of educating the American public 
to the fact that we can no longer depend 
upon foreign sources for much of our 
pure and fundamental research. 

“How this country meets these and 
other equally great questions over the next 
decade will mean the difference between a 
democratic or totalitarian life for hun- 
dreds of millions. The future of America 
is wrapped up in many of these questions. 
Today when I talk to you about public 
relations, it is these questions that are 
uppermost in my mind. These are the 
challenges that we must meet; these are 
the responsibilities that we have created 
for ourselves. Frankly, I must admit at 
this particular moment, we are poorly 
equipped to cope with our obligations. 

“Call me an alarmist if you will, but I 
warn the scientific, technical, and profes- 
sional societies of America that, unless 
they undertake immediately a broad pro- 
gram of education concerning science and 
technology and their implications to the 
man on the street, disastrous decisions will 
be made by the citizens of this country on 
matters of life and death importance. 
Democratic processes function properly 
only when the electorate is fully informed 
on the questions they are asked—yes, re- 
quired to decide. This is a responsibility 
and an obligation that we of the learned 
professions cannot disregard.” 


TIMELY TIPS 
A Note on the Validity of the Pre-Engineering Ability Te) 


By ROLAND C. MOORE 


Head, Bureau of Measurement and Guidance, Carnegie Institute of Technology 


The Pre-Engineering Ability Test (2) 
was offered in 1951 as a “short, inexpen- 
sive, easily administered and readily 
seored test”? providing “a predictive ef- 
fectiveness estimated to be... as high 
as that for the composite score on the 
Pre-Engineering Inventory.” The pres- 
ent note deals with the extent to which this 
estimate of validity has been confirmed in 
a situation of actual use of the test. 

The Pre-Engineering Ability Test was 
administered to all freshmen entering the 
College of Engineering and Science at the 
Carnegie Institute of Technology in Sep- 
tember 1951 during the initial week of the 
term. At the close of the semester the 
correlation was calculated between total 
scores on the Pre-Engineering Ability 
Test,* and student “factors” (weighted 
averages of course grades) earned for the 
first semester work. The correlation sam- 
ple consisted of 260 students, after exclu- 
sion of those who did not complete a 
semester’s work, those with previous col- 
lege work, and those with foreign language 
handicap. The correlation coefficient re- 
sulting was .68. This value stands up 
well in comparison with validities of 
the Pre-Engineering Inventory Composite 
Score for first term average grades as re- 
ported for various schools (1) and is not 
lower than correlations obtained at this 


*PEA Total Score Mean is 50.5, and 
standard deviation 13.07. All correlations 
given are significant beyond .01. 


institution in previous years between th 
PEI Composite Score and “factor” at th 


same point. 


A further comparison is possible in th : 


Pre-Engineering Inventory Compost 


Scores were also available on 57 of th 
students in the present sample. For thi’ 
group, characterized by PEA Total Sen 
mean and standard deviation quite simile 
to those of the parent sample, the corre: 
tion between PEI Composite Score ai 
factor was .75, and that between PE!) 
Total Score and factor was .73. Here,” 
course the absolute magnitude of the ) 


efficients is of less significance than the 
close correspondence. 


These findings thus support the vie” 
that the objectives of providing a shore) 
more convenient test without sacrifice) 
the predictive power of the longer ts) 
have been attained, and that no less ev) 
fidence accrues to the PEA Total San) 
than to the PEI Composite Score i 
situations appropriate to the use of the 


PEI Composite Score. 
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A DOUBLE INTEGRAL 


A Double Integral 


A Visual Presentation 


By E. A. WHITMAN 


Associate Professor of Mathematics, Carnegie Institute of Technology 


The slide film, “A Double Integral,” was 
prepared for classroom use. The captions 
are intended to give the required explana- 
tions though the author prefers to ac- 
company the slide film with his own com- 
ments, the latter being adjusted to the 
needs of his particular class in calculus. 
No accompanying recording has been 
made as it would appear likely that this 
slide film, and the others with which it 
forms a set of films on integration, would 
be used largely by instructors who would 
desire to make their own comments. As 
the teaching of calculus falls more and 
more into the hands of inexperienced in- 
structors it may become desirable to use 
recordings. 

It is assumed that the reader is in- 
terested in the whys and hows of slide 
films such as this rather than in the sub- 
ject matter presented. Each frame is a 
photographie representation of a drawing 
by the author. These drawings, the cap- 
tions and the accompanying equations, 
yes, even many of the numbers and sep- 
arate letters were made separately and 
pasted on a sheet. This is a great ad- 
vantage over trying to put everything on 
one sheet and gives a chance to arrange 
and rearrange to improve composition. 
Generally the drawings project better if 
the photographer prepares negative slides, 
thus having the words and lines appear in 
white on a black background. 


Slide Film Supplements Text Book 


In the subject of integration, the slide 
film is of particular use as a supplement 
to the text book. Many drawings are 
needed, too many to be included in a text- 
book. Each figure serves a limited pur- 
pose, yet a definite one in showing how an 


element of an area is changed as certain 
changes are made in an arbitrarily chosen 
length. There is not one big or com- 
plicated drawing that can show the whole 
mass of details since some blot out others. 

This need for many drawings in the 
story of integration is in contrast to a 
complicated figure of a machine—say per- 
haps some drawing with which an in- 
structor is experimenting preparatory to 
inclusion in a text book. Yet with such a 
drawing it might be well to consider a 
slide film in place of a single drawing, 
with each frame prepared to show an 
added detail. Successive pictures at vari- 
ous stages of the construction of such a 
building as a new summer camp tell more 
about the work of making such a building 
than does a picture of the finished product. 

On this slide film the need for successive 
drawings really begins as we consider the 
column formed by adding several small 
elements of area, each a rectangle, one 
above the other. The calculus may require 
that one take the limit of the sum of the 
equal rectangles as the altitude becomes 
smaller and smaller but the number of 
rectangles is increased. A word descrip- 
tion is difficult yet a set of some six to 
ten figures shows why it is that the limit 
of the columns is one definite column for a 
particular area no matter by what law we 
decrease the altitudes. The usual rec- 
tangle and column of a text book presen- 
tation leaves many students without any 
idea of the process. This process of sum- 
mation must, in double integration, be 
repeated on the columns to cover the area. 
The essence of this slide film lies in show- 
ing, by a set of drawings, how an-area 
bounded by curved lines is the limit of 
the summation of a set of rectangles. On 


2: 
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seeing this, the finding of that area is not 
merely a routine application of a formula 
out of a book. 

This particular slide film has some 
added frames, for a second presentation 
to a class, showing limitations on the 
process, and modifications for particular 
circumstances. While these latter can be 
shown very well by black board figures the 
film gives the opportunity to use figures 


A DOUBLE INTEGRAL 


listed shows how very meager is the ¢ 
fering in slide films for subjects at the} 
college level. It has been the experieng — 
of this author that publishers are quit 
willing to take considerable risks in pub. 
lishing. What seems to be needed is teach. 
ers who are willing to prepare the nevg. 
sary drawings and captions. At present 
the demand, at the college level, is not sud 


drawn at leisure. as to give prospective authors much hop d Kan 
While this film has been published a for monetary rewards. But the growth wo . 
glance at the catalogue in which it is that demand is in our hands. ' Mid 
Mid 
College Notes Miss 
In preparation for completion of How- 
ard University’s new School of Engineer- ; 
ing and Architecture building and facil- : 
ities before September, 1952, the largest FE 
piece of new equipment, a new Baldwin _ New 
testing machine of 600,000 lb. capacity 
was installed. This is part of a $2,000,- A 
000 expansion program of the School of ‘ Nortl 
Engineering and Architecture. 
‘Ohio 
Pacifi 
Pacifi 
Rocky 
South 
South 


Upper 


| Tilin 
*N 


Section Meetings 


eal Section Location of Meeting Dates Chairman of Section 
in Allegheny Pennsylvania State April18-19, KE. B. Stavely, 
od is tea College 1952 Pennsylvania State 
» the neces. College 
At wal Illinois-Indiana University of May 17, 1952 D. G. Ryan, 
wwe Illinois University of Illinois 
is not sud 
much hop @ Kansas-Nebraska University of Nov. 16-17, Kenneth Rose, 
» growth Nebraska 1951 University of Kansas 
Michigan University of May 10, 1952 W. P. Godfrey, 
Detroit University of Detroit 
Middle Atlantic Villanova College May 10,1952 §S. J. Tracy, Jr., 
City College of 
New York 
Missouri University of April 5, 1952 Z. Williams, 
Arkansas Missouri School of 
Mines 
National Capital Area Howard University February 5, W. Oncken, Jr., 
George Washington 1952 Bureau of Ordnance 
University 
New England Worcester Polytechnic Oct. 18,1952 T. Donovan, 
Institute University of New 
Hampshire 
North Midwest Iowa State College Oct. 3-4, 1952 S.J. Chamberlin, 
Iowa State College 
*Ohio Ohio State W. F. Brown, 
| University University of Toledo 
Pacifie Northwest University of April 25-26, T. H. Campbell, 
Washington 1952 University of 
Washington 
Pacifie Southwest California State Poly- Dec. 29-30, S. F. Duncan, 
technie College 1952 University of South- 
ern California 
___ Rocky Mountain University of April 19, 1952 E. J. Lindahl, 
iM Wyoming University of 
Wyoming 
Southeastern Clemson College April 10, 11, R. L. Sumwalt, 


12, 1952 University of 
South Carolina 


Southwestern University of April3&4,  H. P. Adams, 
New Mexico 1953 Oklahoma A. & M. 
College 
Upper New York Alfred University October 10-11, R. M. Campbell, 
1952 Alfred University 


Members of the Society are welcome at all Section Meetings 
*No Date Set. 
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New Members 


ADEMINO, JAMES N., Instructor in Chemical 
Engineering, Villanova College, Villanova, 
Pa. J. B. Conway, J. S. Morehouse. 

AIDLIN, SAMUEL S., Director, KC Chapter, 
NYSSPE, Brooklyn, N. Y. 8. J. Tracy, 
E. Hausmann. 

ANDERSON, CHARLES R., Instructor in Me- 
chanical Engineering, Pratt Institute, 
Brooklyn, N. Y. A. W. Luce, K. E. Quier. 

BALL, HERBERT J., Professor of Textile En- 
gineering, Lowell Textile Institute, Lowell, 
Mass. M. Hindle, M. E. Gelinas. 

Bankoff, S. George, Associate Professor of 
Chemical Engineering, Rose Polytechnic 
Institute, Terre Haute, Ind. C. E. Kir- 
cher; Jr., E. A. MacSean. 

BLEICH, Hans H., Associate Professor of 
Civil Engineering, Columbia University, 
New York, N. Y. W. J. Krefeld, J. M. 
Garrelts. 

Bott, RicHARD H., Director, Acoustics Lab- 
oratory, Massachusetts Institute of Tech- 
nology, Cambridge, Mass. A. B. Bronwell, 
S. C. Hollister. 

Brooker, Donawp B., Assistant Professor of 
Agricultural Engineering, University of 
Missouri, Columbia, Mo. M. M. Jones, 
K. J. Farquharson. 

Burr, ArTHuR A., Associate Professor of 
Metallurgical Engineering, Rensselaer 
Polytechnic Institute, Troy, N. Y. A. A. 
K. Booth, P. E. Hemke. 

CAMPBELL, WALTER M., Director, Extension 
Division, University of Colorado, Boulder, 
Colo. C. L. Hikel, K. D. Wood. 

CANNON, WALTON W., Associate Professor of 
Electrical Engineering, University of Ar- 
kansas, Fayetteville, Ark. W. B. Stiles, 
N. H. Barnette. 

CHAMEIDES, MAXIMILIAN, Lecturer in Elec- 
trical Engineering, City College of New 
York, New York, N. Y. V. Deltoro, G. 
J. Clemens. 

Cuarrey, Paut J., Assistant Professor of 
Civil Engineering, Catholic University of 
America, Washington, D. C. F. Biber- 
stein, J. S. Mendousse. 

CocksHort, ALFRED H., Assistant Professor 
of Mathematics, Manhattan College, New 
York, N. Y. A. Leo, F. Aubert. 


CONVERS, FREDERICK L., Instructor in 
troleum Engineering, University of Pith) 
burgh, Pittsburgh, Pa. 
L. Buck. 

CoTTER, JOHN B., Associate Professor 
Mechanical Engineering, Catholic 
sity of America, Washington, D. C. 
Lackler, J. C. Michalowic. 


Craver, WARREN H., Assistant Professor! 


English, Newark College of Engineeriy 

Newark, N. J. H. A. Estrin, J. H. Pie 

man. 
Daus, Paut H., Professor of Mathematiy 


University of California, Los Angeda 


Calif. S. C. Hollister, A. B. Bronwell, 
Day, Cecit L., Assistant Professor of Agr 
cultural Engineering, University of Mi 
souri, Columbia, Mo. M. Bolstad, K.J7 
Farquharson. 


DEAN, DonaLpD L., Instructor in Civil Ey 


neering, Missouri School of Mines, Roll) 
Mo. C. L. Wilson, J. M. Brewer. s 


ELLER, ARTHUR L., Instructor in Engines 4 


ing, Los Angeles City College, Los Ar” 
geles, Calif. J. B. Franzini, B. W. Marti 
GEORGE W., Assistant Professor 


Mechanical Engineering, University ¢ 
R. Scorah, 


Missouri, Columbia, Mo. 
Bolstad. 
EVANS, CLARENCE H., Supervisor of Che” 
Eng. Consultants, Engineering Dept., El) 
duPont de Nemours & Co., Wilmington’ 


Del. M. J. Bergen, M. Burke, Jr., Flud) 


Paul G., Assistant Professor of Mechanis) 


University of Wisconsin, Madison, Wi 
R. R. Worsencroft, H. D. Orth. g 
GAWAIN, THEODORE H., Associate Professt) 


of Aeronautics, U. S. Naval Postgradust 


School, Monterey, Calif. F. G. LaCamjy” 
G. J. Higgins. ies 

GILL, JoHN D., Instructor in Mechanical 
gineering, University of Miami, Mist) 
Fla. W. Hubbell, J. H. Clouse. g 

GryGoTIs, CASEY, Head, Mathematics # 
Engineering, Union Jr. College, Elizabel 
N. J. 8. C. Hollister, A. B. Bronwell. 

Harp, G., Associate Professor 
Mathematics, Ohio Northern Universit 
Ada, Ohio. L. H. Archer, J. A. Wei 
hampel. 
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NEW MEMBERS 


Havsner, Ropert K., Instructor in Mathe- 
maties, Newark College of Engineering, 
Newark, N. J. H. Barkan, P. Mainardi. 

HERRMANN, GeorGE A., Associate Professor 
of Chemistry, Marquette University, Mil- 
waukee, Wis. J. E. Matar, W. D. Bliss. 

Ropert W., Instructor in Physics, 
Parks College of Aeronautical Technology, 
East St. Louis, Ill. R. A. Killoren, H. R. 
Grummann. 

Hovpis, CONSTANTINE H., Assistant Profes- 
sor of Electrical Engineering, USAF In- 
stitute of Technology, Dayton, Ohio. E. 
A, Szymanski, E. L. Fairchild. 


| Hows, Stewart S., Vice President, Illinois 


Institute of Technology, Chicago, Ill. B. 
A, Fisher, A. B. Bronwell. 

HowerTon, Muruin T., Assistant Professor 
of Chemical Engineering, University of 
Notre Dame, Notre Dame, Ind. R. E. 
Rich, E. J. Wilhelm. 

Howert, MicHaEL V., Instructor in Physics 
and Mathematics, Schreiner Institute, 
Kerrville, Texas. T. M. Hammond, H. 
W. Crate. 

Jackson, ARTHUR, Professor of Engineering 
Drawing, Queen’s University, Kingston, 
Ont., Canada. J. S. Rising, A. S. Gaskell. 

JENKINS, JEAN A., Director, Placement Serv- 
ice, Texas Technological College, Lubbock, 
Texas. D. E. Holeomb, C. C. Perryman. 

KnupsEn, A. RuSSELL, Instructor in Mathe- 
matics, Valparaiso Technical Institute, 
Valparaiso, Ind. J. B. Hershman, O. M. 
Knudsen. 

KULHAN, Epwarp F., Instructor in Civil En- 
gineering, Pennsylvania State College, 
State College, Pa. L. Perez, B. A. 
Whisler. 

Lazarus, Irwin P., Instructor in Industrial 
Engineering, Purdue University, Lafa- 
yette, Ind. 8. Fairman, W. B. Sanders. 

Lypon, Martin J., President, Lowell Textile 
Institute, Lowell, Mass. A. E. Wells, M. 
Hindle. 

MarTIN, HaRoLD W., Associate Professor of 
Management, Rensselaer Polytechnic In- 
stitute, Troy, N. Y. A. A. K. Booth, P. E. 
Hemke. 

MakTINUzzI, Pio F., Professor of Mechanical 
Engineering, Stevens Institute of Technol- 
ogy, Hoboken, N. J. K. J. Moser, R. O. 
Vuilleumier. 

McGowan, Frank K., Engineering Depart- 
ment, Union Junior College, Elizabeth, 
N. J. A. B. Bronwell, 8. C. Hollister. 

McKissen, Eugene G., Director of Agri- 
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cultural Engineering Research, U. 8. Dept. 
of Agriculture, Hyattsville, Md. J. D. 
Long, V. T. Morris. 

McLerRaNn, JAMES H., Acting Junior Engi- 
neer, The State College of Washington, 
Pullman, Wash. E. G. Ericson, C. L. 
Barker. 

Maurice B., Associate Professor 
of English, St. Louis University, St. Louis, 
Mo. V. J. Blum, O. W. Nuttli. 

MINTZER, OLIN W., Assistant Professor of 
Highway, Purdue University, Lafayette, 
Ind. K. B. Woods, R. B. Wiley. 

MULLENS, GLENN B., Assistant Professor of 
Civil and Arch. Engineering, University of 
Wyoming, Laramie, Wyo. E. J. Lindahl, 
H. Foy. 

MurpuHy, WILLIAM J., Test Assistant, Fluid 
Mechanics, Illinois Institute of Technol- 
ogy, Chicago 16, Ill. L. E. Grinter, B. J. 
Brille. 

Musgrove, ALBERT M., Col., USAF Institute 
of Technology, Wright-Patterson AFB, 
Ohio. J. H. Belknap, H. P. Hammond. 

Netter, MILTON A., Assistant Professor of 
Engineering, University of Toledo, Toledo, 
Ohio. G. L. Heath, E. W. Weaver. 

PaRKER, JOHN P., Assistant Professor of 
English, Montana State College, Bozeman, 
Mont. E. W. Schilling, L. Berg. 

PrEFLey, RicHarD K., Assistant Professor of 
Mechanical Engineering, University of 
Santa Clara, Santa Clara, Calif. J. B. 
Franzini, E. C. Flynn. 

Peters, Max S., Assistant Professor of 
Chemical Engineering, University of [)- 
linois, Urbana, Ill. H. F. Johnstone, E. 
Danner. 

RADABAUGH, Eart L., Chief Instructor, 
Residence School, Capitol Radio Engineer- 
ing Institute, Kensington, Md. H. R. Cal- 
lahan, A. Preisman. 

REITMEIER, GEORGE F., Instructor in Mechan- 
ical Engineering, Rensselaer Polytechnic 
Institute, Troy, N. Y. A. A. K. Booth, 
P. E. Hemke. 

REYNOLDS, Expert B., Jr., Instructor in 
Mechanical Engineering, Pennsylvania 
State College, State College, Pa. E. P. 
Nye, N. R. Sparks. 

REZNECK, SAMUEL, Professor of History, 
Rensselaer Polytechnic Institute, Troy, 
N. Y. A. A. K. Booth, P. E. Hemke. 

RICHMAN, EvuGENE, Assistant Professor of 
Industrial Engineering, Ohio State -Uni- 
versity, Columbus, Ohio. W. G. Holder, 
P. Lehoezky. 


D. C, 
Mines, Roll’ 7 
wer, 
in Engineer | 
ge, Los Ar | 
3. W. Martir 


518 


RieGIn, JOHN D., Associate Professor of 
Electrical Engineering, U. S. Naval Post- 
graduate School, Monterey, Calif. F. E. 
LaCauza, R. K. Houston. 

RosBert, LeonarD A., Associate Professor of 
Civil Engineering, Michigan College of 
Mining and Technology, Houghton, Mich. 
W. C. Polkinghorne, E. Wiedenhoefer. 

RosBinson, DupLEy H., Professor of Chem- 
istry, San Diego State College, San Diego, 
Calif. J. B. Franzini, C. Morgan. 

Ross, FREDERICK W., Professor of Aeronaut- 
ical Engineering, University of Detroit, 
Detroit, Mich. H. Gudebski, K. E. Smith. 

SCHMIEDESHOFF, FREDERICK W., Research 
Fellow, Mechanics, Rensselaer Polytechnic 
Institute, Troy, N. Y. A. A. K. Booth, 
P. E. Hemke. 

SHawcross, JoHN T., Instructor in English, 
Newark College of Engineering, Newark, 
N. J. H. A. Estrin, N. C. Keables. 

SmitH, JEROME C., Assistant Professor of 
Mathematics, Lafayette College, Easton, 
Pa. W.G. MeLean, W. J. Childs. 

W. Jr., Assistant Professor of 
Business Administration, Clarkson College 
of Technology, Potsdam, N. Y. W. H. Al- 
lison, J. Salerno. 

STEVENS, Roger G., Professor of Chemical 
Engineering, Southwestern Louisiana In- 
stitute, Lafayette, La. F. W. zur Burg, 
W. K. Averitt. 

STONE-HAMILTON, LAvuRIE, Assistant Pro- 
fessor of Engineering, San Diego State 


NEW MEMBERS 


College, San Diego, Calif. J. B. Franzix; 
C. Morgan. 

TaRIs, JOHN, Chief Instructor, Departme: 
of Education, International Business \;) 
chines Corp., New York 22, N. Y. RE 
Anderson, 8. Fishman. 

VILLERS, RAYMOND, Assistant Professor ,' 
Industrial Engineering, Columbia Unire 
sity, New York, N. Y. S. C. Hollister, 47 
B. Bronwell. 

WALL, Epwarp T., Assistant Professor 
Electrical Engineering, California Sta: 
Polytechnie College, San Luis Obisy 
Calif. N. Sharpe, C. E. Knott. 

WALLING, CuRTIS R., Associate Professor ii) 
Engineering, San Diego State College, Sul 
Diego, Calif. J. B. Franzini, C. Morgn® 

WILLIAMS, HERMAN F., Assistant 
of Agricultural Engineering, University i) 
Missouri, Columbia, Mo. M. L. Esma, 
M. M. Jones. 

WIitson, Assistant Dean 
Secretary, Faculty of Applied Science ani” 
Engineering, University of Toronto, Ty 
ronto, Ontario, Canada. L. Lauchlani) 
K. F. Tupper. : 

Wotr, ELMER, Engineering and Physics, 0) 
ion Junior College, Hillside, N. J. 8.0) 
Hollister, A. B. Bronwell. : 


Yinest, James E., Instructor in Mechanic” 


Engineering, Purdue University, 
yette, Ind. H. L. Solberg, O. C. Cromer. 
505 new members this year is 
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We asked graduates ten years out of college: 


WHAT WOULD YOU SUGGEST TO MEN 
NOW PLANNING THEIR CAREERS? 


This advertisement is another in a series written by G-E employees who graduated ten 
years ago—long enough to have gained perspective, but not too long to have forgotten 
the details of their coming with the Company. These graduates were sent a question- 
naire which they returned unsigned. The quotes below represent only a sample of the 
suggestions received. For a free mimeographed copy of the full list of comments, write 
to Dept. 221C-6, Schenectady, N. Y. 


“The advice should go back to the sophomore level and it would 
be to take as many fundamental courses as possible instead of 
specializing in one field during junior and senior years. The spe- 
cialization will come as a matter of course due to participation in 
a phase of engineering occupation after graduation.” 

“Obtain working experience in all the jobs you think you know nothing 
about and avoid your primary interest the first year out of college. 
Ignore geographic location when selecting a job. Even Schenectady is an 
enjoyable place to live when you've been there long enough to know 
how to appreciate it. Respect and admire your boss or change bosses.” 
“I think the General Electric Test Engineering Program is the ideal 
employment for the graduate engineer. He should spend the full 
time on Test with many assignments to obtain the background that 
will be of utmost value to him.” 


“Come with G:E., take advantage of opportunity to find field of most 
interest and possible reward. Don’t jump to any foregone conclusions, 
and don’t hurry to find a ‘permanent’ job.” 

“This is for freshmen ...Go to a school that will give you an 
excellent background in fundamentals of physics, math, mechanics, 
and materials. Spend at least 25 to 30% of your time in the study 
of humanities. Forget about machine shop and drawing courses 
and practical application. Get your practical experience eventually 
from a company. In a few years you will be worth 10 times more 
to them and yourself than the so-called practical student.” 

“Be thoroughly grounded in engineering fundamentals. Experiment in 
your likes and dislikes by trying several jobs. Work for a company that 
helps you do this.” 
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For Your Fall Classes .. . 


Non-Ferrous Physical Metallurgy 


DR. ROBERT J. RAUDEBAUGH . The first book of its kind to present a 
Georgia Institute of Technology comprehensive survey of the chemical, 

; physical, mechanical and microstructural 
properties and characteristics of 20 non- 
ferrous metals and their alloys, with em- 
phasis on current theories and applications. 


Aireraft Struetural Mechanies 


F. R. STEINBACHER All the latest developments as well as the 
Formerly Hd., Aero. Engrg. _ basic classical concepts are integrated in 
University of Alabama _ this text on aircraft stress analysis. Ad- 
GEORGE GERARD vanced topics such as the analysis of inde- 

Now York Uniowslty terminate structures and deflection by one 

of the powerful energy methods are pre- 
sented in detail. Numerous excellent 
problems. 


Reserve Your Copies Now 


Industrial High Vacuum 


J. R. DAVY A complete survey of the application of 
243 Pages high vacuum technique in industry, cover- 
$5.50 ing basic theory and the design and 
manipulation of vacuum installations. 


All-Purpose Diesels 


J. M. ROBSON A comprehensive technical survey of the 
316 Pages design and practical applications of Diesel 
$10.00 power units. Particular attention is given 

to the many practical uses of oil engines. 
The book is profusely illustrated and con- 
tains many useful tables. 


Send for Examination Copies 


PITMAN 2 W. 45TH ST. NEW YORK 36 
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STEAM POWER PLANTS 
By PHILIP J. POTTER, University of North Dakota 


Written at the junior and senior level, this book concentrates on funda- 
mental principles. The main emphasis is placed on large central sta- 
tion design, as including the problems involved, often less rigorously, 
in the design of smaller plants. Practical examples and an abundance 
of tables fit this volume for reference purposes. 


283 figures, 503 pp. 


ELEMENTS OF APPLIED HYDROLOGY 


By DON JOHNSTONE, formerly Ohio Staite University; 
and WILLIAM P. CROSS, Water Resources Division, 
U. S. Geological Survey, Columbus, Ohio 
A textbook which treats hydrology in a manner sufficiently broad to 
warrent its inclusion in the basic training of the civil engineer. The 
book sets forth the fundamentals of the subject and encourages an 
analytical approach to the solution of engineering problems. For hy- 
drology, sanitary engineering, hydraulic power, and irrigation courses. 

32 tables, 109 illus., 276 pp. 


STATICS AND STRENGTH OF MATERIALS 


By JASPER O. DRAFFIN, and W. LEIGHTON 
COLLINS, both of the University of Illinois 
Specifically designed as an elementary textbook covering both statics 
and strength of materials. Intended for students who do not expect 
to pursue a rigorous engineering curriculum and consequently do not 
carry their mathematics beyond college algebra and trigonometry. 
Numerous problems are provided. 467 illus., 398 pp. 


INTRODUCTION TO MECHANICAL DESIGN 


By T. B. JEFFERSON, Editor, The Welding Engineer; 
and WALTER J. BROOKING, M. W. Kellogg Co. 


Presents the subject from the viewpoint of the creative engineer ac- 
tually designing machines rather than simply considering their differ- 
ent elements as separate problems. Because the fundamentals of 
mechanics of materials are fully explained, and calculus is not required, 
the textbook can \be7used] forJpre-engineering and technical institute 
classes. 377 illus., 612 pp. 


THE RONALD PRESS COMPANY 
15 East 26th Street New York 10, N. Y. 


nt a 
nical, 
non- 
ons. 
s the 
ed in 
inde- 
y one : 
sllent 
on of 
over- 
and 
f the rf 
Diese 
given : 
gines. 
| con- : 
— 


tee 


NUMERICAL METHODS IN ENGINEERING 
by MARIO SALVADORI, Columbia University 


Presents a simple but thorough discussion of numerical 
methods used to solve problems arising in all branches of ap- 
plied science. Designed for a one-semester course offered to 
upperclass students who have studied calculus and elementary 
differential calculus. 


Ready June 1952 


ENGINEERING MATERIALS 
by JOSEPH MARIN, Pennsylvania State College 


Primarily analytical rather than descriptive, this new 
text has been carefully planned to tie in with both mechanics 
courses and design courses. Pre-publication tests of the ma- 
terial have shown that this tie-in increases the student’s interest 
the presentation. 


500 pages 554” x 834” Published March 1952 


BASIC ENGINEERING METALLURGY 
by CARL A. KEYSER, University of Massachusetts 


Written entirely from the teacher’s standpoint, this 
fresh text provides a balanced treatment of all phases of the 
subject. The topics have been skillfully chosen and expertly 
arranged to give your students a clear and coherent picture of 
metallurgy and its place in engineering today. 


Approx. 380 pages 554" x 834" Published May 1952 


WELDING PRINCIPLES FOR ENGINEERS 
by JOSEPH L. MORRIS, Georgia Institute of Technology 


Answers the need for a text and reference in the general 
welding field at the college level. Chapters are arranged as 
complete units in themselves so the instructor may have flexi- 
bility in teaching. Text includes many illustrations of actual 
jobs and applications. 

496 pages 


554” x 834" Published May 1951 


Send for Your Copies Today 


PRENTICE-HALL, INC. 
70 Fifth Avenue New York II, N. Y. 
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ELECTRICAL ENGINEERING: Theory and Practice 


By W. H. Ericxson and N. H. Bryant, both at Cornell University 


Stressing analysis and study rather than formula substitution, 
this new book for non-electrical engineers offers a good, clear under- 
standing of the basic theories of circuits, machines, and electronics. 
Physical reasoning is emphasized rather than pure mathematical 
analysis. Throughout the book, all new terms are explained clearly 
and concisely when they first appear. Challenging problems appear 
at the end of each chapter and appendixes supply practical data. 


Ready now. 523 pages. $6.00 


DICTIONARY of ARCHITECTURE FATIGUE and FRACTURE 
By Henry H. Savior, F.A.L.A. Of METALS: A Symposium 


itor of the Fournal of A.I.A. 


Packed with succinct, modern 
definitions of over 4000 terms fre- 
quently met in architecture and 
building study, and historical read- 
ing. -Ready this month. 221 pages. 
193 illus. $4.50 


ELASTICITY in ENGINEERING 


By Ernest E. SECHLER 
California Institute of Technology 


For undergraduate and graduate 
courses in applied elasticity and 
advanced strength of materials. 
Supplies a broad foundation based 
on the fundamental theories of 
stress and deformation of elastic 
bodies under load. Ready this 
summer. Approx. 412 pages. 
Prob. $8.50. 


HIGHWAY CURVES, 4th edition 


By the late Howarp Cuarin Ives 
Revised by Putte Kissam 
Princeton University 

The only text completely de- 
voted to highways covers the 
mathematics required for geo- 
metric design, field location, and 
newer methods of computation of 
quantities. Much material has 
been added to this new edition. 
Ready this summer. Approx. 578 
pages. Prob. $7.00. 


Edited by Witut1am Murray; 
Foreword by Jerome C. Hunsaker 
Massachusetts Institute of 
Technology 


The 14 papers which make up 
this book record an effort to focus 
our knowledge of such topics as: 
general experience with failure of 
metals; specific fields in which it 
occurs; the internal mechanisms 
probably involved in fatigue dam- 
age; the significance of various 
metallurgical phenomena to fa- 
tigue; and the potential usefulness 
of different research methods. 
Ready this Fall. Prob. $6.00. 


ESSENTIALS of MICROWAVES 


By Rosert B. Mucumore 
Hughes Aircraft Company 


This book is written for those 
with only elementary training in 
physics or engineering. It ex- 
plains microwave phenomena and 
apparatus by means of analogues 
and insures a general, basic under- 
standing by stressing the physical 
— throughout. Ready this 

all. Approx. 242 pages. Prob. 
$4.50. 


Order your on-approval copies now from 


‘ JOHN WILEY & SONS, Inc. 


440 Fourth Avenue 


New York 16, N.Y. 
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ELECTRICA 


ENGINEERIN 
(CIRCUITS and MACHINES 


By CLODIUS H. WILLIS and HENRY M. CHANDLER, 
Both of Princeton University 


A NEW Text Presenting an Introductory Course in Elec- 
trical Engineering as Developed During the Past 25 Years. 
Intended Primarily as a Service Course for Non-Electrical 
Engineers. Also Appropriate for Armed Services Schools 
and Service Training Centers. 


LEVEL—Text presents an introductory course for engi- 
neers in the sophomore or junior years. Prerequisites are 
general physics and calculus. Duration—3 class hours and 
one, 3-hour laboratory period per week for an academic year. 


° THE AUTHORS in this one book have extensively covered 
the introductory study of electrical engineering. The first 
part of this new book treats in fifteen chapters the study of 
direct circuits and machines, and the second part describes 
in sixteen chapters alternating currents—circuits and ma- 
chines. In this completely new book the choice of subjects 
included or emphasized has been determined, in part, by 
trends in electrical engineering rather than by current prac- 
tice exclusively. 


OUTSTANDING FEATURES OF THIS NEW TEXT 


@ 439 ILLUSTRATIONS of typical machines, instruments and 
circuits are shown in appropriate sections. Modern designs have 
been used in general for illustrations. A few exceptions were 
made to emphasize progress in the art. 


@ Laboratory work may be carried on concurrently and closely integrated 
with classwork. 


@ A generous number of problems is supplied, with odd and even numbers. 

The odd-numbered problems, with few exceptions, are supplied with an- 

swers. The even-numbered problems are similar to 

the preceding odd-number problems, but do not have 

A answers. This arrangement enables instructors to 
assign problems without answers, in the knowledge 

that students have similar problems with answers to 

use for practice and guidance in the assignments. 


@ The course places greater emphasis on circuit theory 
in both d-c and a-c portions than other introduc- 
tory texts. 


@ Treatment of machinery is more analytical than 
that provided in other introductory texts. 


600 pp. approx. 439 Illustrations 6144x914 Cloth 


WRITE FOR EXAMINATION COPY NOW 
18 


TR 
FOR 
mye 
| 
: | 
| 
ae 
ow yy, 
. 
Publishers Since 1848 
YORK, 


New For Engineers 


Ready For Fall Classes 


PHYSICAL 
METALLURGY 
FOR ENGINEERS 


By DONALD S. CLARK and WILBUR R. VARNEY 
Both of the California Institule of Technology 


A NEW Junior or Senior Level Text for Engineering 
Students Who Require a Basic Training in Physical 
Metallurgy as It Applies Directly to the Selection 
Treatment and Use of Metals and Alloys. 


SPECIAL FEATURES OF THIS NEW TEXT 


e@ A good fundamental treatment of the crystalline struc- 
ture of metals and phase diagrams. 


@ Detailed information of specific alloys of a class, after 
first treating the class as a whole. 


@ An excellent discussion of the function of alloying ele- 
ments in steel and their effects. 


@ Over 300 illustrations including photomicrographs. A 
wealth of tables. 


e Seaton which include steel compositions and harden- 
ability bands for alloy steels, and end-quench curves. 


@ Questions for student testing and study aid. 


CHAPTER HEADINGS of PHYSICAL METALLURGY for ENGINEERS 


a . XX. Principles of Corrosion. XI. 
Corrosion-and Scale-Resistant Steels. XII. High-Strength, Heat- 
Resistant Alloys. XIII. CastIrons. XIV. Precipitation Hard- 
ening and Recrystallization. XV. Copper-and-Nickel-Base Al- 
have. XVI. Light Metals and Their Alloys. XVII. Castings. 
x III, Hot and Cold Working. XIX. Metallurgy of Soldering, 
Brazing and Welding. Aprpenpix A. Arsi-SaAn CARBON STEEL 
Compositions. B. Alst-Sar Free-Cuttina STEEL 
Compositions. Apprenpix C. Atsi-Sae ALLOY SterL Composi- 
Tions. Appenpix D. Typrcan Heat TREATMENTS FOR AISI-SAB 
OY ELS. PPENDIX F, TypicaL END-QUENCH AND TEM- H 
Curves. Appenpix G. HarpNess Con- Publishers Since 1848 

RSION TABLE. 


616 pp. approx.—6 x 9—Illustrated—Cloth Trim 


Write for Examination Copy Now 
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I. Metallurgy in Engineering. II. Metals and Alloy Systems. 
_ Iron-Carbon Alloys. IV. Heat Treatment of Steel. V. Plain 
YOSEF Carbon Steels. VI. Function of Alloying Elements in Steel. 
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A reference “library” comparable to a dozen or 
more specialized books 


The new, improved Second Edition 


HANDBOOK of ENGINEERING FUNDAMENTALS 


Prepared by a Staff of Specialists 


Edited by Ovip W. Esusacu, E.E., D.Sc., Eng.D. 
Dean, Northwestern Technological Institute 


Known as the simplest and most complete technical 
reference for units of measurements, tables, and principles 
basic to engineering, this book, now in its carefully re- 
vised second edition, brings you the most up-to-the- 
minute ideas of applied science and mathematics in 
engineering. 


Enlarged by 10%, the new edition incorporates 
THESE NEW FEATURES 


@ Enlarged engineering tables include standard structural sizes for 
aluminum, data on tangents and offsets for the use of civil engineers. 


@ The table on standards and symbols has been brought up to date, 
and the MKS system of units has been incorporated in the tables of 
conversion factors. 


@ Greater stress has been placed on statistics, determinants, and vector 
analysis. 

@ The section on fluid’mechanics has been divided into two parts and 
completely rewritten. The first 8 deals with the mechanics of incom- 
pressible fluids with major emphasis on hydraulics; the second deals 
exclusively with aerodynamics with emphasis on the theory basic to the 
design and performance of aircraft. 

@ Illustrative examples have been changed or added, and a table of 
properties of dry air has been included in the treatment of thermo- 
dynamics, 

@ The section on electricity and magnetism has been completely revised, 
the theory being presented in the MKS system of units. 

@ The section on engineering law has been completely rewritten to give 
a summary of information of interest particularly to those concerned 
with contractual relations, 


1952. 1322 pages. illus. College edition, $8.50 
See inside page 18 for news of other current Wiley books. 
Send for an on-approval copy to 


JOHN WILEY & SONS, INC. 
440 Fourth Avenue New York 16, N.Y. 
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